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SPECIFICATION 

TITLE 

METHOD AND DEVICE FOR TESTING 
BLOOD UNITS FOR VIRAL CONTAMINATION 
S BACKGROUND OF THE INVENTION 

This is a continuation-in-part of U.S. Serial No. 
08/037,525 filed March 24, 1993, which is a continuation 
Of U.S. Serial No. 07/833,285 filed February 10, 1992. 
The present invention relates generally to 

10 diagnostic techniques. More specifically, the present 

invention relates to the testing of blood units for viral 
contamination . 

In a variety of therapies, such as transfusion and 
transplants, body fluids, especially blood components, 

15 such as red blood cells, platelets, plasma, and bone 

marrow, are infused from one or more individuals into a 
patient. Although such therapies provide treatments, 
some of which are life saving, that cannot otherwise be 
provided, due to the transmission of infectious diseases 

20 there may be potential risks to such therapies. 

For example, it is known that blood can carry 
infectious agents, such as hepatitis virus, human 
immunodeficiency virus (an etiological agent for AIDS) , 
cytomegalovirus, Epstein Barr virus, and herpes virus. 

25 Although screening methods exist to identify blood that 

may include such viruses, current screening methods do 
not assure that every blood unit that contains such a 
virus is identified. 

In this regard, one of the difficulties in testing 

30 blood components for viral contamination, such as HIV, 

is that many current diagnostic tests are based on an 
identification of antibodies. Accordingly, they will 
only exhibit a positive test result if the blood unit 
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includes antibodies for the virus, e.g., anti-HIV. With 
respect to intracellular viral infections, an individual, 
however, does not generate antibodies immediately upon 
infection. Rather there is a "window period" that 
extends from the initial infection of the patient with 
a virus to the generation of antibodies. When an 
individual is in this window period, diagnostic tests 
that are based on antibodies will not identify the 
individual, or the blood unit, as being infected. But, 
even though antibodies are not present, the blood unit 
can still transmit an infection. 

It is believed that this window period, with respect 
to HIV infection, extends from approximately six weeks 
to 48 months. During this time period, an individual who 
15 has been infected with HIV and accordingly, whose blood 

will transmit same, will register a negative antibody 
response. Therefore, current screening methods will not 
identify as viral contaminated a blood unit from an 
individual who is infected with HIV but who has not 
20 generated anti-HIV. 

In order to identify blood units that may be 
contaminated because an individual is within the window 
period, recent attempts have focussed on the use of 
nucleic acid sequencing diagnostic techniques. 
25 Specifically, attempts have been made to use polymerase 
chain reaction (PGR) techniques for detecting nucleotide 
sequences for HIV virus. 

A number of methods of using PGR are known. 
Briefly, in one PGR method, a sample containing DNA is 
30 placed in a reaction tube including appropriate buffers, 

nucleoside triphosphates, a thermostable DNA polymerase 
and oligonucleotide primers complementary to the ends of 
a region of DNA of interest. Initially, to denature the 
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doublG-stranded DNA under study, the temperature of the 
reaction is rapidly increased. The temperature is then 
decreased allowing the oligonucleotide primers to anneal 
to their complementary sequences. By increasing the 
5 temperature, a DNA extension occurs at the optimal 

temperature of activity for the polymerase. By repeating 
these cycles of denaturation-annealing-extension, a 
single sequence of a few hundred base pairs can be 
amplified. This amplification can be in the range of a 
10 factor of 10*^ and detected with relative ease. Conway, 

"Detection of HIV-1 by PCR in Clinical Specimens", 
"Techniques in HIV Research", Stockton Press (1990). 

Although nucleic acid sequencing techniques are very 
sensitive, they are also sample specific. Moreover, the 
15 samples of the blood units so tested are rendered 

unusable for therapeutic applications. Because of this, 
currently nucleic acid sequencing diagnostic methods do 
not provide a method for insuring that blood units do not 
have viral contamination. 
20 For example, if one were to attempt to use a PGR 

technique to test a sample of a blood unit using standard 
technology, one could not insure that the unit did not 
contain viral contamination even if the test was 
negative. In this regard, because a PCR test is sample 
25 specific unless the whole blood unit was tested, it would 

not accurately reflect that the unit did not include 
viral contamination; if only a 10 ml sample were tested, 
the remaining 290 ml of a 300 ml could contain a viral 
contaminant . 

30 A PCR test will only determine if there is a viral 

• agent in the sample being assayed, not in the entire 

unit. Because the test destroys the viability of the 
component, heretofore, it was not possible to test the 
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entire component to ensure that it is not contaminated 
with, for example, HIV. 

Accordingly, there is a need for improved diagnostic 
testing of blood units to determine viral contamination 
5 during the "window period" of contamination. 

SUMMARY OF TOE T NVENTION 
The present invention provides a method for testing 
a blood unit for viral contamination that does not render 
the blood unit unusable for therapeutic applications. 

10 The method allows one to effectively sample the entire 

blood unit using, for example, nucleic acid sequencing 
techniques. The method improves the accuracy of 
diagnostic tests for viral contaminants. 

Although typically to increase the accuracy of a 

15 diagnostic test for infectious disease it is desirable 

to increase the sample volume of the material being 
assayed, with respect to blood components this is not 
possible. In the case of blood and its components, only 
a small fraction of the total volume of the blood 

20 component can be sacrificed for performance of diagnostic 

assays for infectious diseases. The inability to sample 
the whole blood unit places a finite limit on the 
accuracy of diagnostic testing (including nucleic acid 
amplification technology) due to sampling volxime. In 

25 this regard; 1) the assay result can be a true negative, 

but the unit positive; or 2) the assay result can be a 
false negative due to lack of sensitivity of the assay. 
The present invention addresses both of these 
limitations. 

^0 To this end, the present invention provides a method 

for testing a blood unit for viral contamination without 
rendering the blood unit unusable for therapeutic 
applications. The method comprises the steps of: 
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removing and collecting from a blood unit a majority of 
the leukocytes present therein; and using the collected 
leukocytes to test the blood unit for viral 
contamination . 

5 In an embodiment, the present invention provides a 

method for testing a blood unit for viral contamination 
without rendering the blood unit unusable for therapeutic 
applications comprising the steps of separating the blood 
unit into a plasma rich platelet component, a buffy 

10 layer, and a red blood cell component; removing the buffy 

layer; and assaying the buffy layer for viral 
contamination. 

In a preferred embodiment, the present invention 
provides a method for creating a leukocyte rich sample 

15 from a mixed population of blood cells comprising the 

steps of separating an amount of blood into layers that 
include a buffy coat layer having a mixed population of 
blood cells including plasma and red blood cells; 
providing a chamber having an opening for receiving a 

20 fluid; causing the buffy coat layer to enter the chamber; 

centrifuging the chamber to separate the buffy coat layer 
into at least a plasma layer, a leukocyte layer, and a 
red blood cell layer; and separating the leukocyte layer 
from the other layers in the chamber. 

25 In an embodiment, the leukocyte layer includes less 

than or equal to 5 x 10^ red blood cells. 

In an embodiment, the leukocyte layer includes less 
than or equal to 5 x lO' platelets. 

In an embodiment, the chamber is exposed to a 

3 0 centrifugational force of at least 300 xg. 

In an embodiment, the chamber is exposed to a 
centrifugational force of approximately 750 xg. 
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In an embodiment^ the chamber is centrifuged for 
approximately 5 to about 10 minutes. 

In an embodiment, the chamber is defined by a 
syringe • 

The present invention, in another embodiment, 
provides a method for testing a blood unit for viral 
contamination without rendering at least a platelet rich 
plasma layer and a red blood cell rich layer of the blood 
unit unusable for therapeutic applications comprising the 
steps of: separating an amount of blood into a platelet 
rich plasma layer, a red blood cell rich layer, and a 
buffy layer that includes a mixed population of blood 
cells including plasma and red blood cells; providing a 
chamber having an opening for receiving a fluid; causing 
15 the buffy coat layer to enter the chamber; centrifuging 

the chamber to separate the buffy coat layer into at 
least a plasma layer, a leukocyte layer, and a red blood 
cell layer; separating the leukocyte layer from the other 
layers in the chamber; assaying the leukocyte layer to 
20 determine viral contamination; and if the assay 

determines no viral contamination is present in the 
leukocyte layer using at least one of the platelet rich 
plasma layers or red blood cell rich layer for 
therapeutic applications. 
25 In another embodiment, a method for testing a blood 

unit for viral contamination without rendering at least 
either a platelet rich plasma layer or a red blood cell 
rich layer of the blood unit unusable is provided 
comprising the steps of: separating an amount of blood 
into layers that include a buffy coat layer having a 
mixed population of blood cells including plasma and red 
blood cells; providing a syringe having an opening for 
receiving a fluid, a chamber, and a plunger received 



30 
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within the chamber; causing the buffy coat layer to enter 
the chamber; securing means for preventing axial movement 
of the plunger into the chamber around at least a portion 
of the plunger; centrifuging the syringe to separate the 
5 buffy coat layer into at least a plasma layer, a 

leukocyte layer, and a red blood cell layer; and 
separating the JLeukocyte layer from the other layers in 
the chamber. 

Additionally, the present invention provides a 

10 system for use in obtaining a leukocyte rich sample from 

a mixed population of blood cells. The system includes 
a syringe including a chamber having a first opening for 
receiving a fluid and a plunger received within the 
chamber for causing fluid to be urged into and out of the 

15 chamber. The system also includes removable means that 

prevents the plunger from axial movement into the 
chamber. In an embodiment, the means is a sleeve coupled 
aroxind at least a portion of the plunger. in an 
embodiment, the syringe includes a cannula extending from 

20 the opening. 

Additional features and advantages of the present 
invention are described in, and will be apparent from, 
the detailed description of the presently preferred 
embodiments and from the drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates schematically an embodiment of 
the method of the present invention for testing a blood 
component for viral contamination. 

Figure 2 illustrates schematically a further 

3 0 embodiment of the method of the present invention for 

testing a blood component for viral contamination. 

Figure 3 illustrates an embodiment of the modified 
syringe of the present invention. 
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Figure 4 illustrates a cross-sectional top view of 
the embodiment of the syringe of Figure 3 taken along 
lines IV-IV, 

Figures 5a-5d illustrate, schematically, an 
einbodiment of the process of the present invention. 

Figure 6 illustrates graphically test results from 
Example No. 1 and specifically, phenotype of cells pre 
and post processing of slow speed buf fy coat preparations 
at 1000 xg with an embodiment of the syringe of the 
present invention. 

Figure 7 illustrates graphically test results from 
Example No. 1 and specifically, phenotype of cells pre 
and post processing of slow speed huffy coat preparations 
at 750 xg with an embodiment of the syringe of the 
present invention. 

Figure 8 illustrates graphically test results from 
Example No. 1 and specifically, phenotype of cells pre 
and post processing of slow speed huffy coat preparations 
at 500 xg with an embodiment of the syringe of the 
present invention. 

Figure 9a illustrates graphically test results from 
Example No. 1 and specifically, phenotype of cells pre 
and post processing of buffy coat preparations at 
different centrifugation speeds with an embodiment of the 
syringe of the present invention for fresh blood, i.e., 
less than 4 hours old. 

Figure 9b illustrates graphically test results from 
Example No. 1 and specifically, phenotype of cells pre 
and post processing of buffy coat preparations at 
different centrifugation speeds with an embodiment of the 
syringe of the present invention for a 48 hour old buffy 
coat. 
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Figure 10a illustrates graphically test results from 
Example No. 1 and specifically, phenotype of cells pre 
and post processing of buffy coat preparations at 
different centrifugation speeds with an embodiment of the 
5 syringe of the present invention for fresh blood, i.e., 

less than 4 hours old. 

Figure 10b illustrates graphically test results from 
Example No. l and specifically, phenotype of cells pre 
and post processing of buffy coat preparations at 
10 different centrifugation speeds with an embodiment of the 

syringe of the present invention for a 24 hour old buffy 
coat. 

Figure 11 illustrates schematically the use of an 
embodiment of the present invention for validating virus 
15 depletion/inactivation process. 

DETAILED DESCRIPTION 
OF THE P RESENTLY PREFERRED EMBODTMEMTc; 

The present invention provides an improved method 
for testing a blood component for a viral contaminant. 

20 The method of the present invention improves the accuracy 

of diagnostic tests without sacrificing the blood unit 
to be administered. Additionally, the present invention 
provides an apparatus and improved system for testing 
blood compounds. To this end, the present invention 

25 allows the entire unit of whole blood, red blood cells, 

or platelet concentrate to be sampled for viral 
contamination without rendering the cell product unusable 
for therapeutic applications. 

In an embodiment, the invention includes the steps 

30 of using a modified syringe to collect a buffy coat 

fraction from a whole blood separation process that 
separates blood into layers including a buffy coat layer 
that has a mixed population of leukocytes, red blood 
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cells, and platelets. After the syringe has received the 
buffy coat layer, means for preventing the plunger from 
moving into the syringe chamber are attached to the 
syringe. The syringe is centrifuged. Due to the means 
5 for preventing, the plunger does not move into the 

syringe chamber, preventing the buffy coat layer from 
being expelled from the syringe. 

The buffy coat through the centrifuge process is 
separated into plasma, leukocytes (white blood cells) and 

10 red blood cells. The plasma can then be expressed off 

the leukocytes and the leukocytes can be easily 
segregated for testing. Thus, a rich leukocyte sample 
is captured without damaging the blood components. The 
methods and devices for so capturing the leukocytes will 

15 be set forth in detail hereinafter. 

There are three principal indications for the 
transfusion of a blood product: 1) deficiency in oxygen- 
carrying red blood cells; 2) deficiency in hematologic 
factors related to blood clotting, includes platelets or 

20 protein coagulation factors; and 3) deficiency in plasma 

volume. Patients requiring a transfusion do not receive 
whole blood but the specific component required to 
overcome the clinical deficiency. For example, patients 
undergoing chemotherapy or radiation therapy require 

25 primarily platelets and to a lesser degree red cells. 

Bone marrow or other organ transplant and dialysis 
patients generally require only red blood cells. 

Leukocytes are unwanted because they are not 
relevant to the therapeutic effects of oxygen-carrying 

30 red blood cells, platelet or plasma, and have been 
implicated as increasing the risks associated with blood 
transfusion for their role in alloimmunization to HLA 
antigens and post transfusion infection by acting as 
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virus carrying cells. Typically, the leukocytes are 
removed by a filtering process in approximately 10% of 
the blood components that are transfused. 

When a filtering process is used, the leukocytes 
5 captured in these filters are discarded. As set forth 

in detail below, in an embodiment of the invention, the 
filters containing the leukocytes can be used as a 
starting material for a process to recover and/or amplify 
viral markers (viral nucleic acid sequences and/or 

10 antigens) . 

Pursuant to an embodiment of the present invention, 
a majority, greater than 50%, of the leukocytes are 
collected. Depending on the method used, up to 99.8% of 
the leukocytes may be collected. Leukocytes typically 

15 comprise 0.25% of the cellular composition of blood. A 

leukocyte count of 7.5 million/ml of blood is considered 
average for an adult. In a 500 ml unit of whole blood, 
containing 63 ml of anticoagulant solution, 3.2 x lo' 
leukocyte cells will be present. 

20 Because the leukocytes are a source of infectivity 

in the blood, they provide a desirable material for 
diagnostic assays. Furthermore, because the collected 
leukocytes are derived from the entire unit of blood 
component to be transfused, as opposed to a small segment 

25 thereof, an improved diagnostic procedure is achieved. 

Figure 1 illustrates schematically an embodiment of 
the process of the present invention. The blood 
component (which can be whole blood, red cell 
concentrate, platelet concentrate, or pooled platelet 

30 concentrate) is first passed through a filter which is 

designed to capture 90 to greater than 99% of the 
leukocytes present. 
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Leukocyte filters that can be used pursuant to the 
present invention include the Sepacell R-500 filter 
available from Asahi Corp. , Tokyo, Japan and the RC-lOO 
for blood filtration and PL-100 for platelet filtration, 
5 both available from Pall Biomedical Corp., East Hills, 

New York. It has been reported in Biotechnology & 
Medical, August 19, 1988 that an Asahi filter is able to 
remove 99.8% of the leukocytes present in whole blood. 
The filtered blood component is collected in a blood 
10 collection bag. The blood component is stored pending 

the results of the diagnostic test. 

Pursuant to an embodiment of the present invention, 
the leukocyte filter is utilized as a source material for 
diagnostic tests for infectious disease antigen and 
15 nucleic acid sequences. To this end, the filter is 

treated to lyse the cells contained in the filter. This 
allows the recovery of nucleic acids and antigens that 
are contained on and within the leukocytes. 

The cells are lyse by using a lysing reagent. The 
20 lysing reagent preferably will be a solution containing 

a detergent to break the cytoplasmic membrane and release 
the nuclei of the cells. 

The cell lysate is then flushed out of the filter 
using an isotonic saline solution and collected. This 
25 resultant cell lysate is then used as a test material for 

diagnostic assays (nucleic acid amplification technology 
for viral nucleic acid sequences, e.g., PGR or 3SR or 
viral antigens, e.g., enzyme-linked immunoadsorbent 
assays) . 

30 Because the assay, pursuant to the present 

invention, will be based on an analysis of the great 
majority of the leukocytes present in the blood unit, 
even when using sample specific analysis such as FOR 
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methods one can be assured that a negative result is 
accurate even if an individual is in a window period of 
infection. 

Once a negative result is obtained using the cell 
5 lysate, the blood component contained in the collection 

container can then be transfused into a patient. 

Figure 2 illustrates schematically another 
embodiment of the present invention. If necessary to 
increase assay sensitivity (particularly for antigen 

10 capture assay systems) , the leukocyte filter can be 

utilized as a culture chamber for viral replication. 

In this case, again a blood component (whole blood, 
red cell concentrate, platelet concentrate, or pooled 
platelet concentrate) is filtered through a leukofilter. 

15 The leukofilter is separated from the blood bag 
container, containing the filtered blood component, and 
the filter is flushed with tissue culture media such as 
10% Fetal Calf Serum in RPMI 1640 media. In some cases, 
it may be desirable to supplement the media with 

20 cytokines (e.g., IL-2 or T-cell mitogen (e.g., PHA) ) to 

promote viral replication in the leukocytes and to 
sustain the viability of the cells in the filter. 

In addition, in some cases, it may be desirable if 
the tissue culture media is supplemented with viral host 

25 cell lines (example H9 cells for HIV) . In this case, the 

filter would be used as a culture chamber for the 
leukocytes captured from the blood and for virus host 
cells. The H9 cells can then be infected by HIV present 
in the captured leukocytes and can serve to amplify the 

30 production of viral antigen (e.g., HIV p24 antigen). 

After the appropriate culture period of 
approximately 1 to 5 days, the filter can be treated to 
accomplish lysis of the trapped cells by one of several 
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means (f reeze-thaw, detergent, hypotonic shock). The 
resulting cell lysate can then be collected by flushing 
the filter with an isotonic saline solution. 

The collected cell lysate can be tested using 
5 conventional antigen capture assay systems such as, for 
example, DuPont HIV p24 Care Profile, Elisa Kit or 
Coulter HIV p24 Antigen Assay (Hialeah, Florida) for the 
HIV p24 antigen or by nucleic acid amplification 
methodologies, such as Gene Amplimer HIV-1 Reagents with 
10 GeneAmp« PGR Core Reagents and Perkin-Elmer Cetus DNA 

Thermal Cycler, available from Perkin-Elmer Cetus. in 
some cases, the cell lysis may not be required due to 
release of the virus into the tissue culture media from 
infected cells. 

Again, by using this method, even , if a sample 
specific diagnostic test is used, because the test is 
with respect to the great majority of leukocytes present, 
a negative test will ensure that the blood component is 
not contaminated. The blood component contained in the 
20 blood bag container can then be transfused into a 
patient. 

in an embodiment of the method of the present 
invention, instead of filtering the blood component to 
capture the leukocytes, a centrif ugation process that 
25 separates a whole blood unit into various components can 

be used. During a typical centrif ugation process, the 
whole blood is separated into a top portion including 
platelet rich plasma, a middle or buffy coat layer 
containing white cells and leukocytes, and a bottom red 
blood cell rich layer. Typically, the buffy coat layer 
is discarded. 

Pursuant to the present invention, the buffy coat 
layer is used for diagnostic applications. To this end. 



30 
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the buffy coat can be subjected to nucleic acid 
amplification, e.g., PGR or 3SR or viral antigen capture 
assay. By testing the buffy coat layer, if a negative 
test results, one is assured that both the platelet rich 
5 plasma component and red blood cell component are viral 
contaminant free. It is believed that by collecting the 
buffy coat using standard techniques, at least 
approximately 80% of the leukocytes are recovered. 

In an embodiment, the following method is used: 
^- Centrifuge the blood bag in an inverted position in 

a refrigerated centrifuge containing whole blood at 

5**C using a "heavy" spin. 

2. Hang the centrifuged, inverted bag on a ring stand 
or inverted plasma expressor. The temperature of 

^5 the blood must not exceed 10°C during the procedure. 

Allow the bag to hang undisturbed for several 
minutes. 

3. Place the transfer bag on a scale (e.g., dietary 
scale) below the blood bag. Adjust the scale to 

20 zero. 

4. Penetrate the closure of the primary bag, avoiding 
agitation of the contents and allow red blood cells 
to flow to the transfer bag. At least 80% of the 
red blood cells must be transferred to the 

25 satellite bag. To calculate the amount of red 

blood cells to be expressed estimate the amount of 
blood (excluding anticoagulant) in the bag 
multiplied by the donor's hematocrit (assume 40% 
for females and 43% for males) (l ml of red blood 

30 cells (RBC) weighs 1.06 gm) . 

5. The remaining blood in the bag contains the buffy 
coat, some residual red blood cells, and the 
plasma. 
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The contents are mixed and the preparation is 
centrifuged to pellet the buffy coat. 
The plasma is expressed into a satellite container. 
The residual red cells in the buffy coat can be 
lysed by adding a hypotonic ammonium chloride 
solution or other red cell lysing reagent to 
generate a purified buffy coat preparation* 
This cell preparation would be processed for PCR or 
other analysis using standard methodologies • 
In an embodiment, preferably, the buffy coat is 
collected within 24 hours from the time of donation. 

Other methods can be used to obtain the buffy coat, 
using a device available from subsidiaries of Baxter 
International sold under the trademark Optipress® and 
using disposables sold under the trademark Optipak«. 
Reference is also made to U*S, Patent Nos. 4,350,585 and 
4,608,178, the disclosures of which are hereby 
incorporated herein by reference. 

Using traditional separation methods, the resultant 
buffy coat layer that is obtained has a mixed population. 
The layer thereby includes in addition to leukocytes, 
platelets, and red blood cells. This additional 
population may interfere with a PCR analysis of the 
leukocytes that are present in the buffy coat. Pursuant 
to the present invention, a method is provided for 
creating a substantially purified leukocyte sample from 
a traditionally obtained buffy coat layer that has a 
mixed population. 

To this end, after a fraction of the buffy coat is 
collected through typical methods using, for example, an 
Optipress® device, a modified syringe can be used to 
collect the buffy coat fraction. Referring now to Figure 
3, in an embodiment, the syringe 20 includes a body 25, 



7. 
8. 



10 
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an opening 24 and a chamber 26. Preferably, as 
illustrated in Figure 5, the syringe includes a cannula 
22. However, it is not necessary, in certain 
applications, to provide a cannula on the syringe. 
5 Additionally, depending on the application or use, the 

cannula may be a pointed cannula or a blunt cannula. 

Received within the chamber 26 is a plunger 28. The 
plunger 28 causes fluid to be sucked into the chamber 26 
and expelled therefrom as is known in the art. 

Additionally, the modified syringe system 2 0 
includes a plunger sleeve 30. The plunger sleeve 30 
prevents, as discussed in detail below, the plunger from 
moving into the chamber 26. 

Figures 5a-5d illustrates schematically an 
15 embodiment of the method of the present invention. in 

use, the cannula 22 pierces a container 32 including a 
buffy coat fraction 34 that includes a mixed population. 
The container can contain blood that has been separated 
into layers including a buffy coat layer, or the 
20 container 32 as illustrated can only contain the buffy 

coat layer 34. The amount of buffy coat collected can 
vary depending on the component that was separated and 
the volume of same. Therefore, the volume of the chamber 
can, if desired, likewise vary. 
25 Once the cannula 22 has pierced the container 32, 

the buffy coat layer is collected by pulling the plunger 
28 out of the chamber 26. This causes the buffy coat 
layer 34 to be received by the chamber 26 of the syringe 
20. 

Pursuant to the present invention, after the buffy 
coat 34 has been received within the syringe 20, and 
specifically, the chamber 26, the plunger sleeve 3 0 is 
located over the plunger 28. Although, in the 
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illustrated embodiment, the plunger sleeve is a piece of 
plastic that includes a slit 31 so it that can be slipped 
over and coupled around the plunger 23, any means for 
preventing movement of the plunger can be utilized. For 
example, the plunger sleeve 20 could comprise a member 
having a hinge allowing the sleeve to be opened and 
coupled around the plunger. Likewise, the plunger sleeve 
could be a multi-piece member that is secured around the 
plunger. The plunger sleeve 3 0 prevents axial movement 
of the plunger 28 into the chamber 26 of the syringe 20. 

After the plunger sleeve 30 has been secured to the 
syringe 20, the syringe 20 can then be centrifuged. To 
this end, preferably, the cannula 22 is removed and the 
opening 24 is removably sealed with a cap or other means. 
As illustrated in Figure 5c, the syringe 22 is then 
placed within a centrifuged tube 36. By way of example, 
if a 5cc syringe is used, a 50cc centrifuge tube can be 
used to receive the syringe. 

The syringe 22 is then centrifuged causing the buf fy 
coat mixed population to separate into a plasma layer 40, 
a leukocyte layer 42, and a plasma rich red blood cell 
layer 44. This separation is due to the different 
densities of the cellular components in the buffy coat 
34. As illustrated in Figure 5d, the heaviest of the 
cells, the erythrocytes become packed at the bottom of 
the chamber 26 with leukocytes and platelets forming 
sequential layers within the chamber 26 of the syringe 
20. As illustrated in Figure 5d, therefore, the plasma 
layer 40 will be the first layer, the leukocyte layer the 
second layer, and the red blood cell layer 44 the third 
or bottom layer. 

After the centrifugation process, the leukocyte 
layer 42 is separated from the remaining layers for PGR 
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analysis. A variety of methods can be used to so 
separate the layers. In the illustrated eiabodiment, a 
sample collection tubing 46 can be coupled around the 
opening 24 of the syringe 20. The plunger sleeve 30 is 
removed, and the plunger 28 is then biased into the 
chamber causing first the plasma layer 40 to be expressed 
through the sample collection tube 46, This layer should 
be substantially clear or have a slightly yellow color. 

The leukocyte layer 42 will then be expressed into 
the sample tube 46 after the^ plasma layer 40. The 
practitioner can easily determine when the leukocyte 
layer 42 is beginning to be received in the collection 
tube 4 6 as it has a white color distinct from that of the 
plasma. Once the entire leukocyte layer 42 has been 
15 received within the sample tube 46, the tube is then 

sealed. The practitioner can easily determine the line 
of demarcation between the leukocyte layer 42 (white in 
color) and the red blood cell layer 48 (red in color) . 
The tube 4 6 can be sealed through a variety of means 
20 including heat sealing. 

The tube 46 containing the leukocytes then can be 
used for PGR analysis. if desired, for example, the 
leukocytes can be transferred to another container for 
PGR diagnostics or storage. 
25 As an alternative to using a tube to collect the 

leukocytes, a vacutainer tube (not illustrated) can be 
used. To this end, a smaller syringe sleeve (not 
illustrated) would be attached to the chamber plunger 
that would stop when a given volume of sample is 
30 collected while using the vacutainer tube to draw out the 

sample. 

The method of the present invention allows the 
collection of a high concentration of leukocytes in less 
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than 15 minutes with minimum technique manipulation. 
Additionally, the syringe 20 and chamber 26 is a closed 
system that will decrease exposure of the blood center 
technicians to blood borne pathogens. The collected 
leukocytes from the chamber 26 vill be a substantially 
pure, rich collection of leukocytes that can be used as 
a source of cells for screening the blood products for 
viral contaminants including HIV, CMV, and hepatitis. 

Additionally, an advantage of the method of the 
present invention is that it provides a sample of 
leukocytes that has a low level of red blood cell 
contamination that allows the sample to be used directly 
in PCR analysis. Further, by using tubes to store the 
leukocytes, the tubes can be labeled with, for example, 
15 bar codes that will decrease the possibility of 

mislabeling samples. 

By way of example, and not limitation, an example 
of the present invention will now be set forth. 

EXAMPLE WO. 1 
This experiment validates the methodology that 
isolates leukocytes using the device and method 
illustrated in Figures 3-5 from a buffy coat preparation 
obtained using an Optipress* apparatus and Optipak* 
disposables, hereinafter, for the sake of brevity, 
referred to as the Optipress« device. The studies 
focussed on the collection of a leukocyte rich sample 
from a mixed population of blood cells (erythrocytes, 
platelets, leukocytes) using the syringe chamber of 
Figure 3 at different centrifugation forces and times, 
30 Cell Sources; Buffy coats were prepared from whole blood 

units of various ages purchased from Interstate Blood 
Bank or from in-house donors using the Optipress* device. 
Briefly, the whole blood units were centrifuged at >3500 
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xg (High Speed) or processed using the Optipress system. 
The high speed buffy coat preparation (35-50 mis) 
contains leukocytes and high concentrations of platelets 
and red blood cells (mean HCT = -55%) . The slow speed 
buffy coat preparations contain leukocytes with lower 
levels of contaminating platelets and red blood cells 
(mean HCT = 42.4%). The buffy coats were held at room 
temperature until used in the separation protocols. 
Monoclonal AntAbodjes; Mouse IgG monoclonal antibodies 
conjugated with fluorescein (FITC) or phycoerythrin (PE) 
were purchased from Becton Dickinson, Mountain View, 
California. The monoclonal antibodies with specificity 
to: CD3 (Leu 4), CD4 (Leu 3), CD8 (Leu 2a), CD14 (Leu 
M3), CD16 (Leu no, CDllb (anti-Cr3) , CD19 (Leul2) or 
CD45 (HLe) were used to measure the distribution of the 
different leukocyte subpopulations before and after 
separation in the syringe chamber. 

FACS LYsinq solution- FACS lysing solution was purchased 
from Becton Dickinson, Mountain view, California as a lOX 
concentrate and diluted to a working ix solution with 
Sterile Water prior to use. The lysing reagent is used 
to lyse red blood cells following direct 
immunofluorescence staining of whole blood or blood 
products (blood products with high levels of rbc 
contamination) with monoclonal antibodies prior to flow 
cytometric analysis. 

Modified .syringe Trf»ukocvte a ction rh.n.K^^. ^he 

modified syringe leukocyte collection chamber uses a 5 
ml disposable plastic syringe illustrated in Figure 3. 
Other components of the device are a detachable syringe 
sleeve, tubing, and a sample collection tube. Leukocyte 
separation within the chamber is based on the different 
densities of the cellular components within blood. 
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Cell separation Methods; Different centrifugation forces 
and times were evaluated when performing the leukocyte 
separations using either high or slow speed buffy coat 
preparations. 

The chamber was loaded by drawing a 4 ml sample of 
the buffy coat fraction obtained using the Optipress* 
device into the chamber. The syringe sleeve was then 
attached to the plunger to prevent its collapse during 
centrifugation, and the chamber was placed into a 50 ml 
centrifuge tube. Slow speed buffy coat preparations were 
centrifuged for 5, 7, and/or 10 minutes at speeds ranging 
between 500 - lOOO xg. High speed buffy coat 
preparations were separated within the syringe chambers 
at centrifugation speeds between 500 - 1500 xg for 5, 7, 
15 and/or 10 minutes. 

Following centrifugation, a piece of tubing was 
attached to the sample collection port and the plasma, 
platelets and buffy coat layer were expressed into a 
sample collection tube. A hemostat was clamped onto the 
tubing when the packed RBC layer were observed entering 
the tubing. The sample tubing was then removed from the 
chamber and allowed to drain into a sample tube. The 
leukocyte enriched samples were held at room temperature 
until covmted and stained for FACS analysis. 
25 PhenQtYPjg Anglyajs gf ynlls- Cells from the pre and 

post modified syringe leukocyte collection chamber 
samples were transferred into appropriately labeled 12x75 
mm polypropylene tubes and stained with the following 
monoclonal antibody combinations: HLeFlTC, CD3PE/ 
HLeFITC, CD4PE/HLeFITC, CD8PE/HLeFITC, CD14PE/HLeFITC, 
CD16PE/HLeFlTC, Cr3PE/HLeFITC and CDlSPE/HLeFITC. The 
cells were incubated for 15-20 minutes at room temper- 
ature following the addition of the monoclonal antibody. 
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After the staining period, the cells were 
resuspended in 1-2 mis of ix FACS lysing solution and 
incubated lo minutes at room temperature. cells were 
collected by centrifugation 2 minutes high speed using 
a Serofuge centrifuge. The supernates were poured off 
and the cells washed 2X with PAB. After the last wash, 
the cells were resuspended in PAB and held on ice or 
refrigerated overnight until analyzed on the FACSCAN flow 
cytometer. 

Results 

The results are divided into two sections. Section 
I summarizes the leukocyte isolation from slow speed 
buffy coat preparations and Section II summarizes the 
leukocyte isolation from high speed buffy coat 
15 preparations. 

I. Leukocyte Isolation Using Modified Syringe 
Leukocyte Collection Chamber of Figure 3 
A. Isolation of leukocytes from slow speed buffy 
coat preparations prepared from 24 hour old blood 
received from Interstate Blood Bank, using the modified 
syringe leukocyte collection chamber of the present 
invention. 

A total of eight slow speed buffy coat preparations 
obtained using the Optipress* device were processed using 

25 the syringe chamber of Figure 3. Table 1 summarizes the 

WBC, RBC, and platelet cell counts pre and post 
processing of the buffy coats within the chamber at 
different centrifugation forces and times. 

The mean WBC concentration of the raw buffy coat 

30 samples was 3.99 x lo' WBC/ml. Processing the buffy 
coats at 1000 xg for 5 minutes gave the highest mean 
number of WBC/ml recovered (5.54xl0«). Centrifugation 
for 7 minutes at 1000 xg gave the poorest WBC yield (Mean 
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» 1.8X10*), while the 10 minute sample gave an 
intermediate amount of WBC's (Mean = 3.4x10*). The red 
blood cell (RBC) concentration decreased significantly 
with the increasing centrifugation times. A decrease in 
5 the RBC concentration of i.s logs was observed in the 5 
minute, 2.2 logs in the 7 minute and 5.2 logs in the lo 
minute lOOO xg post chamber samples as compared to the 
pre chamber sample. The platelet concentrations in the 
post chamber samples were slightly greater than the pre 
10 chamber value. 

Decreasing the centrifugation force to 75o xg 
resulted in mean WBC/ml concentrations of 1.225x10*, 
1.7x10*, and 3.825x10* using 5, 7, and 10 minute 
centrifugation respectively. The RBC contamination in 
15 the post chamber samples collected at 750 xg decreased 
with increasing centrifugation times (5 minutes =1.86 
logs; 7 minutes =2.45 logs; 10 minutes =5.27 logs). 
Platelet concentrations in the 750 xg post chamber 
collected samples were slightly higher than the pre 
2 0 chamber control sample. 

Processing the buffy coat preparations at 500 xg for 
5 minutes did not always result in the formation of a 
distinct WBC layer within the chamber. Therefore, a 5 
minute centrifugation time at 500 xg is not recommended 
for collecting leukocytes with the syringe chamber for 
PGR analysis. Centrifugation at 500 xg for 7 and lo 
minutes resulted in mean WBC/ml concentrations of 
3.42X10* and 1.64x10* respectively. increasing the 
centrifugation time from 7 to lo minutes resulted in a 
significant decrease in the RBC contamination in the post 
chamber samples at 500 xg. RBC contamination in the 10 
minute sample was reduced 5.09 logs while the 7 minute 
sample had a 1.83 low reduction in RBC concentration as 
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compared to the pre chamber sample. The platelet 
concentrations were slightly elevated in both the 7 and 
10 minute 500 xg post syringe chamber samples as compared 
to the pre chamber value. 
5 Table 2 sijmmarizes the phenotypes of the cells pre 

and post processing of the buffy coats using the syringe 
chamber. To _ analyze the major cell populations 
(lymphocytes, monocytes and granulocytes) an electronic 
gate was set to include the HLe (pan leukocyte) positive 
10 cells and exclude the HLe negative cells from the 

analysis. After the HLe gate was set, electronic regions 
were set around the lymphocyte, monocyte and granulocyte 
populations based on their light scattering properties 
(PSC vs SSC) . 

The lymphocyte population in the pre chamber buffy 
coat samples ranged from 9.18% - 61.93% with a mean value 
of 34.36% + 16.62%. The monocyte population had a mean 
value of 7.04% ± 7.42% (range =0.19% - 22.07%) while the 
granulocyte population had a mean value of 54.47% + 
19.05% (range: 20.85% - 76.28%). Samples collected from 
processing of the buffy coats with the syringe chamber 
at 1000 xg (see Figure 6) resulted in an increase in the 
lymphocyte population and a decrease in the granulocyte 
population. However, increasing the time of 

centrifugation from 5 to 7 to lO minutes decreased the 
mean lymphocyte percentage (5 minutes =79.59: 7 minutes 
= 71.28%: 10 minutes = 70.60%) and increased the mean 
granulocyte percentage (5 minutes « 12.42%: 7 minutes = 
13.66%: 10 minutes = 17.62% in the post syringe chamber 
30 samples. The monocyte percentage decreased slightly in 
the 5 minute sample (mean = 3.18%) and remained similar 
to the pre chamber percentage (7.04%) at 7 (7.26%) or 10 
(6.53%) minutes. 



20 



25 



wo 95/15681 



PCT/US94/01664 



- 26 - 



10 



Figure 7 graphically illustrates samples collected 
from the syringe chamber at 750 xg for 5, 7, and/or lo 
minutes. The lymphocyte percentage for each of the 
centrifugation times tested increased while the 
granulocyte percentage decreased as compared to the pre 
buffy coat control samples. Samples collected from the 
chambers after 5 or 7 minutes of centrifugation had 
similar lymphocyte (5 minutes = 80.93%: 7 minutes = 
79.01%), monocyte (5 minutes = 2.20%: 7 minutes = 2.67%), 
and granulocyte (5 minutes = 11.71%: 7 minutes = 13,02%) 
percentages. Samples collected at 750 xg for 10 minutes 
had lower lymphocyte (67.38%) and higher monocyte (4.29%) 
and granulocyte (20.50%) percentages. 

Post syringe chamber samples collected at 500 xg for 
15 7 or 10 minutes displayed increased lymphocyte and 

decreased granulocyte percentages (see Figure 8). 
samples collected from the chamber at 500 xg for 7 
minutes had an increased lymphocyte percentage (75.45%) , 
and decreased percentages of monocytes (2.31%) and 
20 granulocytes (15.69%) as compared to the control buffy 
coat samples. Increasing the centrifugation time to 10 
minutes at 500 xg resulted in a lower percentage of 
lymphocytes (57.77%) and increased percentages of 
monocytes (8.40%) and granulocytes (27.32%) as compared 
25 to the 7 minute samples. 
Conclusions: 

1) All samples collected from the modified 
syringe leukocyte collection chamber of Figure 
3 had increased lymphocyte percentages 
regardless of the centrifugation force or time 
as compared to the pre chamber buffy coat 
controls. 



30 



wo 95/15681 



PCr/US94/01664 



- 27 - 



10 



2) With any of the centrifugation forces tested 
(500, 750, 1000 xg) an increase in the 
centrifugation time resulted in a decrease in 
the percentage of granulocytes in the post 
chamber samples. The percentage of monocytes, 
however, remained fairly constant regardless 
of the centrifugational force or time. 

3) A centrifugational force of at least 500 xg 
for 7 minutes is required to form a distinct 
buffy coat layer within the syringe chamber 
for PGR sample collection. 

4) Increasing the time of centrifugation at any 
of the gravitational forces tested resulted in 
a decrease in the RBC contamination of the PCR 
sample collected. 

5) Decreasing the centrifugational force and/or 
time increases the number of platelets in the 
PCR sample collected from the syringe chamber. 

6) It appears that a centrifugation force of 750 
xg for 7 minutes gives the best sample for PCR 
diagnostics (highest lymphocyte percentage, 
low RBC contamination) when using the modified 
syringe leukocyte collection chamber of Figure 
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The modified syringe leukocyte collection chamber 
of Figure 3 allows the collection of leukocytes from a 
buffy coat preparation obtained at a slow speed that is 
enriched for cells displaying lymphocyte light scattering 
characteristics. A centrifugation force of 750 xg for 
7 minutes appears to be the optimal conditions required 
to generate a sample for PCR testing. This sample for 
use in PCR diagnostics is enriched to a mean lymphocyte 



wo 95/15681 



PCT/US94/01664 



- 28 - 



10 



15 



20 



25 



30 



percentage of > 80% and also has reduced rbc 
contamination . 

B. Isolation of leukocytes from buffy coat 
preparations prepared from fresh <4 hour old blood 
received from in-house Fenwal donors obtained using an 
optipress* device, using the modified syringe leukocyte 
collection chamber of Figure 3, 

Two experiments were performed to determine if the 
storage buffy coat fractions prior to processing with the 
modified syringe leukocyte collection chamber, would 
effect the chamber's performance. m the first 
experiment, a buffy coat fraction was received that had 
been processed using an Optipress* device from fresh in- 
house blood (<4 hours old) . The buffy coat fraction was 
processed in syringe chambers at 500, 400, 300, 200, and 
100 xg for 10 minutes. Table 3a summarizes the cell 
counts pre and post processing of the buffy coat with the 
syringe chamber. 

The white blood cell (WBC) concentration of the 
samples collected from the chambers increased with the 
decrease in the centrifugation force used to process the 
cells. The RBC concentration was the lowest in the 4 00 
xg sample (7xl0') and the highest in the 100 xg (2x10°) 
sample . 

Figure 9a illustrates the phenotyping results of the 
samples pre and post processing with the syringe 
chambers. The lymphocyte concentration increased from 
the pre chamber buffy coat control percentage of 31.08% 
to 80.53%. at 500 xg, 83.28% at 400 xg, 88.70% at 300 xg, 
74.59% at 200 xg, and 57.75% at 100 xg. Corresponding 
to the increased lymphocyte concentration a decrease in 
the percentage of granulocytes in each post syringe 
chamber samples was observed. The monocyte concentration 
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fluctuated from a pre chamber control value of 8.56% to 
post chamber concentrations of 3.95% at 300 xg, 5.25% at 
400 xg, 8.47% at 200 xg, 10.53% at 500 xg, and 12.06% in 
the 100 xg sample. The unused portion of the buffy coat 
was allowed to sit at room temperature for "48 hours 
before being processed at 400 xg for lo minutes using a 
syringe chamber. WBC, RBC and Platelet concentrations 
in the 48 hour old buffy coat sample were comparable to 
the fresh buffy coat sample concentrations (Table 3a) . 
The 48 hour old buffy coat was processed in duplicate at 
400 xg for 10 minutes to determine if there was any 
variability between the samples collected from the 
chamber. 

Table 3b sets forth the cell counts of the samples 
pre and post processing with the chambers. The WBC, RBC 
and Platelet concentrations of the 400 xg #i and the 400 
xg #2 samples were similar. However, when compared to 
the fresh sample collected at 400 xg, there was a 5 fold 
increase in the number of WBC/ml collected with the 48 
20 hour old sample. The mean RBC contamination was 2.5 fold 
higher in the 48 hour as compared to the fresh sample. 
The mean platelet concentration (S.oexlO^) was slightly 
lower than the platelet concentration in the freshly 
processed sample (5.49x10*). 

Figure 9b illustrates the phenotyping data of the 
4 8 hour old buffy coat sample pre and post processing 
with the syringe chamber of Figure 3. There were no 
apparent differences in the percentages of lymphocytes, 
monocytes, or granulocytes between the 48 hour old buffy 
coat control sample and the 400 xg lO minutes syringe 
chamber samples. 

Comparing the freshly processed buffy coat and the 
48 hour old buffy coat, the lymphocyte and monocyte 
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percentages decreased while the granulocyte percentage 
increased over the storage time of the buffy coat. 

In the second experiment, a buffy coat fraction was 
received that had been processed from fresh in-house 
blood (<4 hours old) using an Optipress* device. The 
buffy coat fraction was processed in duplicate using 
syringe chambers at 500, 400, 300, and 200 xg for 10 
minutes . 

Table 4 summarizes the cell counts pre and post 
processing of the buffy coat with the syringe chamber. 
The mean, WBC concentration was the highest with the 200 
xg sample (1.66 x 10^) followed by the 400 xg (1.15% x 
10') , 300 xg (9.15 X 10«), and the 500 xg (5.4 x 10*) post 
chamber samples. The RBC contamination in the post 
15 chamber samples were reduced from a pre chamber value of 
4.76% X 10' to 6.5 X 10^ at 500 xg, 9.0 x 10^ at 400 xg, 
8.5 X 10' at 300 xg and 9.0 x 10^ at 200 xg. Platelet 
concentrations were slightly higher in all of the post 
chamber samples as compared to the pre chamber value of 
20 2.75 X 10" platelets/ml. 

Figure 10a illustrates the phenotyping results of 
the samples pre and post processing with the syringe 
chambers. The lymphocyte concentration increased from 
a pre chamber buffy coat control percentage of 42.05% to 
25 >82% in all post chamber samples. The monocyte 

concentration in all the post chamber samples were 
comparable to the 8.09% in the pre chamber sample. The 
granulocyte population decreased from a pre chamber 
concentration of 48.93% to <8.0% in the post chamber 
30 samples. Samples collected at the different 

centrifugation forces showed little variability between 
the duplicate samples for both the cell counts (WBC/ml, 
RBC/ml, Platelet/ml) and phenotype data (% Lymphocytes, 
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% Monocytes, % Granulocytes). The buffy coat fraction 
was allowed to sit overnight ('24 hours) at room 
temperature before reprocessing with the syringe chamber 
at 400 xg for 10 minutes. Cell counts were not performed 
on the 24 hour old buffy coat or the post 400 xg syringe 
chamber sample. 

Figure lOb illustrates the phenotype of the samples 
pre and post processing of the 24 hour old buffy coat 
with the syringe chamber. The percentage of lymphocytes 
increased from 44.07% in the 24 hour pre chamber buffy 
coat control sample to 60.74% in the 400 xg syringe 
chamber sample. The Granulocyte percentage decreased 
from 4 6.20% to 27.68% in the post chamber sample. The 
monocyte concentration remained relatively unchanged 
between the pre chamber (7.77%) and the post chamber 
sample (9.57%). 

Storage of the buffy coat sample, collected using 
the Optipress* device, for 24 hours at room temperature 
did not change the phenotype of the cells in the buffy 
coat fraction (Fresh BC: Lymphocytes = 42.05%; 24 hour 
BC: Lymphocytes = 44.07%; Fresh BC: Monocytes = 8.09%; 
24 hour BC: Monocytes = 7.77%; Fresh BC: Granulocytes = 
48.93%; 24 hour BC: Granulocytes = 46.20%). However, 
storage of the buffy coat overnight for 24 hours did have 
an effect on the percentages of lymphocytes harvested 
with the chamber at 400 xg for 10 minutes. The 
lymphocyte percentage in the post chamber sample was 
decreased from a mean value of 87.7% in the fresh sample 
to 60.74% in the 24 hour old buffy coat. The granulocyte 
population increased from a mean percentage of 1.59% in 
the fresh sample to 27.68% in the 24 hour buffy coat post 
processing with the syringe chamber. The monocyte 
percentage in the post chamber fractions were unaffected 
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by the storage of the buffy coat for 24 hours (Fresh = 

9.23%: 24 hour « 9.57%). 

Conclusions: 

1) The use of "fresh" buffy coat fractions 
5 prepared from <4 hour old whole blood resulted 

in the collection of samples from the modified 
syringe leukocyte collection of Figure 3 with 
>80% lymphocytes. 

2) Centrifugation of the syringe chambers at 300- 
500 xg for 10 minutes appears to yield the 
best samples for PGR diagnostics. Sufficient 
WBC numbers (>1 x 10*) , low RBC contamination, 
and high lymphocyte numbers (>80%) make these 
samples acceptable for PGR testing. 

3) RBC concentration (<l x loVml) was greatly 
reduced following processing of the "fresh" 
buffy coats in the syringe chambers. 

4) Platelet concentrations are slightly higher in 
the post syringe chamber samples as compared 

the unprocessed pre chamber buffy coat 
sample. Platelet concentrations collected 
within the chamber should not affect the PGR 
reaction. 

5) storage of the buffy coat samples for 24 to 48 
hours did not affect the cell counts (WBC/ml, 
RBC/ml, Platelet/ml) or the phenotypes (% 
Lymphocytes, % Monocytes, % Granulocytes) as 
compared to the Day 0 "fresh" buffy coat 
samples. However, the storage of the buffy 
coats for 24 or 48 hours did decrease the 
percentage of lymphocytes in the post syringe 
chamber samples collected at 400 xg for lo 
minutes. The lymphocyte percentage decreased 
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from 83.28% in the fresh syringe chamber 
sample to 41.42% in the 48 hour sample. After 
24 hours the lymphocyte percentage decreased 
to 60.74% from a Day 0 lymphocyte percentage 
5 of 87.7%. 

II. Leukocyte Isolation Using Modified Syringe 
Leukocyte Collection Chamber of Figure 3 
Isolation of leukocytes from high speed buf fy coat 
preparations prepared from 24 hour old blood received 
10 from Interstate Blood Bank, using the modified syringe 

leukocyte collection chamber of Figure 3. 

A total of four high speed (>3500 xg) Optipress* 
device buffy coat preparations were processed using the 
modified syringe leukocyte collection chambers of Figure 
15 3. Cell counts were performed using a Sysmex K-1000 

automated cell counter on both the pre chamber buffy 
coats and the post syringe chamber collected samples. 
Detailed phenctypic analysis was also performed on the 
pre and post chamber samples to characterize the 
20 lymphocyte subpopulations (CD3, CD4, CDS, NK, CD19) along 
the monocyte and granulocyte populations. 

Table 5 summarizes the cell counts of the raw buffy 
coat pre chamber samples and the post syringe chamber 
samples collected at different centrifugation forces and 
25 times. The mean WBC concentration of the pre chamber 

samples was 2.615 x loVml. Post chamber collected 
samples displayed a decrease in WBC concentration with 
a decrease in both centrifugation force and time. All 
the post chamber collected samples contained greater than 
1 X 10* WBC s used in a typical PCR digestion reaction. 
Decreasing the time and force of the centrifugation 
resulted in increased levels of RBC contamination in the 
post chamber samples. The platelet concentration in the 
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15 



30 



post chamber collected samples was often above the 
detectable limits of the Sysmex K-iooo cell counter. 
However, the total number of RBCs and/or platelets that 
would be present in a l x 10* WBC sample would not 
5 interfere with the PCR reaction. A centrifugation time 

of either 5 or 7 minutes at 750 xg appears to yield the 
best sample for PCR analysis. These samples gave 
sufficient WBC numbers (>i x 10*) with acceptable levels 
of RBC's (<5 X lo") and/or platelets (<5 x lo') to be 
10 used directly for PCR analysis. 

Table 6 summarizes the phenotypes of the post 
chamber samples. Only a single sample was processed in 
the chamber at 1500 xg for 7 or 10 minutes, m the 1500 
xg 7 minute post chamber sample the percentage of CD3 (T- 
lymphocytes) , CD4 (T-helper) , CD8 (T-suppressor) and CD14 
(monocytes) cells increased slightly as compared to the 
pre chamber percentages. Natural Killer cells (NK, CD16) 
and B-lymphocytes (CD19) increased from pre chamber 
percentages of 6.34% and 5.66% to post chamber values of 
11.66% and 10-79% respectively. Granulocytes (CD16) 
decreased from 35.29% to 6.92% after processing of the 
high speed buffy coat fraction with the syringe chamber 
at 1500 xg for 7 minutes. Increasing the centrifugation 
time to 10 minutes at 1500 xg resulted in post chamber 
samples having percentages of CD3, CD4, CD8, CD16, CD19, 
CD14 and CD16 cells similar to the pre chamber buffy coat 
values. 

Optipress* device buffy coat samples were processed 
in the modified syringe leukocyte collection chambers of 
Figure 3 at 1000 xg for 5, 7, and 10 minutes. The CD3+ 
T-lymphocyte percentages were increased in the 5 minute 
sample (mean = 41.67%), similar at 7 minutes (mean = 
34.24) and decreased in the 10 minute samples (17.87%) 
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as compared to the pre chamber samples (mean = 34.47%). 
T-helper (CD4) and T-suppressor (CD8) values were similar 
to their pre chamber values. CD16+ NK cells increased 
from a pre chamber value of 6.34% to 12.07%, 12.47%, and 
17.35% in the 5, 7, and 10 minutes post chamber samples 
respectively. Samples processed for 5 minutes at 1000 
xg had a Cr3+ percentage (mean = 12.40%) similar to the 
pre chamber samples percentage (mean 12.79%). Post 
chamber Cr3+ (NK percentages were increased in the 7 
minute (mean = 23.19%) and 10 minute (mean = 20.30%) 
samples. B-lymphocytes increased from 6.23% to 14.26% 
in the 5 minute, 14.57% in the 7 minute, to 24.85% in the 
10 minute post chamber samples (% « mean values). 
Monocyte percentages were slightly elevated in the 5 and 
10 minute samples (pre mean = 10.96%: 5 minutes mean = 
13.17; 10 minutes mean « 13.06%) and 1.9X greater in the 
7 minute (mean = 20.85%) post chamber sample. The amount 
of granulocytes (pre chamber mean = 38.57%) decreased to 
11.30% (mean) in the 5 minute, 25.86% (mean) in the 7 
minute, and 19.27% (mean) in the 10 minute post chamber 
samples centrifuged at 1000 xg. 

Samples processed at 750 xg for 5 minutes had a 
decrease in the T-lymphocyte number from a pre chamber 
mean of 34.47% to a post chamber value of 26.85%. T- 
lymphocyte values in the 7 or 10 minutes post chamber 
samples gave CD3+ values similar to the pre chamber 
percentage (7 minutes mean = 31.69%; 10 minutes mean = 
30.05%). An increase in the CD4+, T-helper cells, 
percentages was not observed in any of three 
cent rifugat ion times tested. The CD8+, T-suppressor 
cells, also did not show an enrichment in any of the post 
chamber samples collected at 750 xg for 5, 7, or 10 
minutes. NK cells (Cr3+) increased in each of the post 
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Chamber samples. Cr3+ NK cells increased i.4X the pre 
chamber in the 5 minute samples (pre mean = 12.79%; 5 
minute mean « 18.01%) . Also, the Cr3+ percentage in the 
7 (mean = 25.75%) and 10 (mean = 25.40%) minute samples 
increased >2X the pre chamber mean Cr3+ percentage (mean 
= 12.79%). An enrichment in the B-lymphocyte, CD19+, 
percentage was observed in all of the post chamber 
samples collected at 750 xg. Monocyte, CD14+, 
percentages were also greater than the pre chamber 
percentage for each of the different centrifugation 
times. The 5 minute post chamber samples had the highest 
CD14+ percentage 26.76%. Increasing the centrifugation 
time resulted in a decrease in the CD14+ percent (7 
minute mean = 20.3.1%; 10 minute mean = 14.66%) but were 
15 still greater than the pre chamber sample CD14+ 
percentage. A decrease in granulocyte contamination was 
observed for all the post chamber samples. The Cr3+ 
granulocyte percent decreased from a pre chamber value 
of 38.57% (mean) to 5.16% (mean) in the 5 minute, 7.48% 
(mean) 7 minute, and 16.50% (mean) in the 10 minute post 
chamber samples. 

optipress* device buffy coat fractions were also 
processed in the modified syringe leukocyte collection 
chamber of Figure 3 at 500 xg for 7 or 10 minutes. No 
conclusions could be made in the 7 minute sample due 
incomplete phenotyping results. The CD4+ percentage in 
this sample (23.35%) was similar to the pre chamber 
percentage (7-7:1 26.61%). The T-suppressor value was 
also similar to pre chamber value (Pre = 17.33; 7 minute 
= 20.84%). The CD14+ monocyte percentage did increase 
from a pre chamber value of 7.37% to a post chamber value 
of 15.05%. No increase in the percentage of CD3+, CD4+, 
CD8+, CD16+ or Cr3+ (NK) cells were observed in the post 
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syringe chamber samples collected at 500 xg for lo 
minutes. The B-lymphocyte percentage increased from 
6.53% (mean) to 11.51%, while the monocyte percentage 
increased from 10,96% (mean) to 24.95% (mean). a 
decrease in the number of Cr3+ granulocytes was observed 
(pre mean = 38.57%; lo minute mean = 12.18%) in the 10 
minute post chamber samples. 
Conclusions; 

1) High speed Optipress* device buffy coat 
fractions processed using the modified syringe 
leukocyte collection chamber of Figure 3 had 
platelet concentrations (<5 x 10^) and/or RBC 
concentrations (<5 x lo^) that would not 
inhibit pgr reactions (l x lo^ WBC/PCR 
digestion reaction) . 

2) The total number of WBCs collected from the 
syringe chambers were sufficient to perform a 
typical PGR digestion reaction (1 x lo* WBC) . 

3) T-lymphocyte (CD3+) concentrations were not 
enriched for in the post chamber samples 
except in the 1000 xg 5 minute samples where 
an increased percentage of CD3+ cells was 
observed. The CD3+ percentage in the other 
post syringe chamber collected samples were 
similar to the CD3+ percentage in the pre 
chamber high speed Optipress buffy coat 
fractions. 

4) The CD4+ T-helper cell subpopulation was not 
enriched in the post chamber collected samples 
at any of the centrifugation forces or times 
tested. CD8+ T-suppressor cells also were not 
enriched in the final post chamber samples. 
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5) Natural Killer cell (Cr3+) percentages were 
increased in the 7 and 10 minute lOOO xg and 
also all of the 750 xg post chajnber collected 
samples . 

5 6) An enrichment in the concentration of B- 

lymphocytes (CD19+) was observed in all the 
post chamber collected samples. Decreasing 
the centrifugation force from looo xg to 750 
xg increased the CD19+ percentage in the post 
chamber seunples. 
7) Monocytes (CD14+) showed slight increases in 
their percentages in the 5 and 10 minute 1000 
xg collected samples. The lOOO xg 7 minute 
samples had a 1.9 fold increase in CD14+ cells 
pre chamber high speed Optipress 
buffy coat samples. Post chamber samples 
collected at 750 xg also displayed increased 
CD14+ concentrations as compared to the pre 
chamber fractions. However, a decrease in the 
^° CD14+ percentage was observed with an increase 

in the centrifugation time at 750 xg. 

8) Granulocyte contamination (Cr3+) was decreased 
in all the post chamber collected samples. 

9) The optimal centrifugation force required to 
process a high speed Optipress* device buffy 
coat fraction in the syringe chamber for PGR 
testing appears to be 750 xg. a 
centrifugation time of 5-7 minutes appears to 
be required to collect the best PGR sample. 

Sxmmary 

The modified syringe leukocyte collection chamber 
of Figure 3 offers a convenient method to collect a 
leukocyte rich sample from a mixed population of blood 



30 



W095/15681 



PCT/US94/01664 



-ag- 



io 



cells for use in PCR screening of blood for viral 
contamination. The optimal speed required to collect a 
PCR sample from either a slow speed (<3000 rpm) or a high 
speed (>3500 rpm) Optipress* device buffy coat 
preparation was 750 xg. These samples would provide 
sufficient numbers of WBC's (l x 10*) with minimal rbc 
(£5 X 10») and/or platelet (<5 x lo') contamination for 
use directly in the PCR analysis. 

However, slow speed Optipress* device buffy coat 
fractions had a greater percentage of lymphocytes in the 
post syringe samples (750 xg > 45%). This increased 
lymphocyte concentration may increase the sensitivity of 
PCR analysis for HIV infection. The use of slow speed 
buffy coat fractions prepared from fresh blood (<4 hours 
old) may also increase WBC recovery and lymphocyte purity 
in the post syringe chamber samples. Storage of the 
buffy coat for 24-48 hours decreases the efficiency of 
the chamber to collect lymphocyte enriched samples. 

In summary, the modified syringe leukocyte 
20 collection chamber of Figure 3 offers a quick and 
convenient method of collecting leukocyte rich PCR 
samples using Optipress* device buffy coat preparations. 
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ISS J'k^^'"'"^? processing of slow speed Opilpress* 

(S!ambe^^ Preparations with the Modified Syringe Leukocyte ColleclSn 



RawBuffy Coat: Pre Chamber Values 



10 



15 



20 



25 



Sample Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


5-1 5:A 




28.400,000 


4.300,000,000 


277,000.000 


35.9 




5-15:C 




66,400,000 


4.450,000,000 


602,000,000 


58.6 




5-1 9: A 




22,200,000 


5,420,000,000 


230,000,000 


42.9 




5-28: 




39,000,000 


3,790,000.000 


387,000,000 


38.1 


— 


6-2:A 




27.700,000 


4,490,000,000 


188,000,000 


42,9 




6-2:B 




34,000,000 


4,060.000.000 


215,000,000 


40.4 


— 


6-2:D 




63,800,000 


3.630,000,000 


577,000,000 


39.3 
o 


— 


6-2:E 




37,700,000 


4,900,000,000 


287,000,000 


41.3 








mean 


3.990E+07 


4.380E-f-09 


3.454E + 08 


42.4 








Std 


1.544E+07 


5.464E + 08 


1.518E+08 


6.5 




Post Modifie 


d Syringe Leukocyte Collection Chamber: 


1000 xg 






Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


5-28: 


5 Minutes 


6,400.000 


70,000,000 


540,000.000 


0.4 


1.45 


6-2:A 


5 Minutes 


9.000.000 


100.000.000 


301,000.000 


0.7 


2.10 


6-2:8 


5 Minutes 


9.600,000 


90,000,000 


346.000,000 


0.6 


2.20 


6-2:D 


5 Minutes 


2.300,000 


100,000.000 


932,000,000 


0.5 


2.10 


6-2:E 


5 Minutes 


400,000 


60,000,000 


547.000,000 


0.3 


2.60 




Mean 


5.540E+06 


8.400E+07 


5.332E-f08 


0.5 


2.09 




Std 


1 3.636E+06 


1.625E+07 1 


2.228E+08 


0.1 


0.37 
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Post Modified Syringe Leukocyte Collection Chamber; 100 xg 



5 



10 



15 



20 



Sampie 
id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HOT 


mis 

Sample 


5-28: 


7 Minutes 


4,200.000 


60,000,000 


540,000,000 


0.4 


1.45 


6-2:A 


7 Minutes 


2,900,000 


5,000,000 


301,000.000 


0.7 


2.10 


6-2:B 


7 Minutes 


1.500.000 


30,000,000 


346,000,000 


0,6 


2.20 


6-2:D 


7 Minutes 


200,000 


50,000.000 


932,000,000 


0.5 


2.10 


6-2:E 


7 Minutes 


200,000 


30,000,000 


547.000,000 


0.3 


2.60 




Mean 


1.800E+06 


3.500E+07 


4.204E+08 


0.2 


2.01 




Std 


1.561E+06 


1.897E+07 


1.882E+08 


0.1 


0.22 


Post Modiflec 


j Syringe Leu 


l<ocyte Collection Ciiamber: 


1000 xg 






Sampie 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


5-28: 


10 MInLrtes 


8,500.000 


60,000 


491.000,000 


0.4 


1.80 


6.2:A 


10 Minutes 


2.800.000 


30.000 


95,000,000 


0.2 


1.70 


6-2:B 


10 Minutes 


3,000,000 


20,000 


202.000,000 


0.1 


1.90 


6-2:D 


10 Minutes 


200,000 


30,000 


699.000,000 


0.1 


1,90 


6-2:E 


10 Minutes 


1,000.000 


30,000 


307,000,000 


0.1 


2.10 




Mean 


2.100E-»'06 


3.400E+04 


3.588E + 08 


0.2 


1.88 




Std 


2.901 E+06 


1.356E+04 


2.145E + 08 


0.1 


0.13 
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Raw Birffy Coat: Pre Chamber Values 



10 



15 



20 



Sample Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


5-15:A 




28.400.000 


4.300.000,000 


277 000 000 

mmt t .www. www 






5-1 5:C 




66.400,000 


4.450.000.000 


602,000.000 


58.6 


— 


5-19:A 




22,200.000 


5.420,000.000 


230,000.000 


42.9 




5-28: 




39.000.000 


3,790.000.000 


387.000.000 


38.1 




6-2:A 




27.700,000 


4,490,000,000 


188,000.000 


42.9 


— 


6-2:B 




34.000.000 


4.060.000,000 


215.000.000 


40.4 




6-2:D 




63.800.000 


3,630,000,000 


577,000.000 


39.3 




6-2:E 




37.700.000 


4.900.000,000 


287.000.000 


41.3 








mean 


3.990E+07 


4.380E+09 


3.454E+08 


42.4 








Std 


1.544E+07 


5.464E+08 . 








Post Modlfie 


d Syringe U 


Bukocyte Coilecllon Chamber: 


750 xg 






Sample 
Id 


Time 


WBC/m! 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


5-28: 


5 Minutes 


5,900,000 


70,000.000 


653,000.000 


0.4 


1.10 


6-2:A 


5 Minutes 


100,000 


30.000,000 


392,000.000 


0.1 


2.30 


6-2:B 


5 Minutes 


3.100.000 


70,000,000 


297,000,000 


0.3 


2.20 


6-2:D 


5 Minutes 


1.200,000 


100,000,000 


989,000,000 


0.3 


2.30 


6-2:E 


5 Minutes 


500,000 


50,000,000 


556,000.000 


0.2 


2.80 




Mean 


2.160E406 


6.400E+07 


5.774E+08 


0.3 


2.14 




Std 


2.135E+06 


2.332E+07 


2.402E+08 


0.1 


0.56 



wo 95/15681 



PCT/US94/01664 



Post Modified Syringe Leukocyte Collection Chamber; 750 xg 



5 



10 



15 



20 



Sample 
id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


5-28: 


7 Minutes 


5.500,000 


60.000,000 


586.000,000 


0.3 


1.40 


6-2:A 


7 Minutes 


1,000.000 


30,000,000 


248.000,000 


0.1 


1.90 


6-2: B 


7 Minutes 


500.000 


30,000,000 


330,000,000 


0.1 


2.40 


6-2:D 


7 Minutes' 


1,200,000 


700.000 


941,000.000 


0.2 


2.10 


6-2:E 


7 Minutes 


300.000 


50.000,000 


531,000,000 


0.2 


2.50 




Mean 


1.700E + 06 


3.414E+04 


5.272E+08 


0.2 ^ 


2.06 




Std 


1.928E+06 


2.036E+04 


2.476E+08 


0.1 


0.39 


Post Modifiec 


i Syringe Leu 


kocyte Collection Chamber: 


750 xg 






Sample 
Id 


Time 


WBC/ml 


RBC/m! 


PLT/ml 


HCT 


mis 

Sample 


5-28: 


10 Minutes 


11.000,000 


30.000 


447,000,000 


0.2 


1.75 


6-2:A 


10 Minutes 


700,000 


20,000 


168,000.000 


0.1 


1.80 


6-2:B 


10 Minutes 


100.000 


10.000 


243.000,000 


0.0 


2.10 


6-2:D 


10 Minutes 


3.500.000 


50.000 


807,000,000 


0;2 


1.90 . 




Mean 


3.825E+06 


2.750E+04 


4,163E+08 


0.1 


1.89 




Std 


4.337E+06 


1.479E+04 


2.476E+08 


0.1 


0.13 
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Raw Buffy Coat: Pre Chamber Values 



5 



10 



15 



Sample Id 


Time 


WBC/ml 


riDw/lTil 


rLT/ml 


HCT 


mis 

Sample 


5-1 5: A 




28,400,000 


4,300,000,000 


277.000.000 


35.9 


— 


5-15:C 




66.400.000 


4,450.000.000 


602,000,000 


58.6 




5-1 9:A 




22,200.000 


5,420,000.000 


230,000,000 


42.9 




5-28: 




39,000,000 


3.790,000.000 


387,000,000 


38.1 




6-2:A 




27,700,000 


4,490,000.000 


188,000,000 


42.9 




6-2:B 




34,000.000 


4,060,000.000 


215,000.000 


40.4 




6-2:D 




63,800,000 


3,630.000.000 


577.000,000 


39.3 




6-2:E 




37.700.000 


4,900.000,000 


287.000.000 


41.3 








mean 


3.990E+07 


4.380E+09 


3.454E+08 


42.4 








Std 


1.544E+07 


5.464E+08 


1.518E+08 


6.5 




Post Modrfi© 


d Syringe Le 


ukocyte Collectlon Chamber: 500 xa 






Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis j 
Sample 


1 5-28: 


5 Minutes 


10,000,000 


80,000.000 


625.000,000 


0.6 


ND 1 



Post Modified Syringe Leukocyte Collection Chamber: 500 xg 



25 



30 



Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sam 

pie 


5-28: 


7 Minutes 


5.100,000 


80.000.000 


616.000.000 


0.4 


1.00 


6.2:A 


7 Minutes 


1.300.000 


60,000,000 


310.000,000 


0.2 


2.10 1 


6*2:B 


7 Minutes 


5,100,000 


60,000,000 


368.000.000 


0.3 


2.70 1 


6-2:D 


7 Minutes 


5,400,000 


130.000.000 


1.065.000,000 


0.5 


2.40 


6-2:E 


7 Minutes 


200.000 


50,000,000 


550,000.000 


0.2 


2.70 




Mean 


3.420E+06 


7.600E + 07 


5.858E+06 


0.3 


2.18 


Std 


2.210E+06 


2.871 E + 07 


2.634E+08 


0.1 


0.63 
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Post Modified Syringe Leukocyte Conectlon Chamber: 500 



10 



15 



20 



25 



30 



xg 



Sample 
Id 




\A/Rr^ /ml 


RBC/ml 


PLT/ml 


HOT 


mis 

Sam 

pie 


5-15:A 


10 Minutes 


24.800.000 


300.000 


331,000,000 


2,5 


ND 


5-1 5:C 


10 Minutes 


129,000.000 


340.000 


1,282,000.000 


2.4 


ND 


5-15:A 


10 Minutes 


200.000 


30.000 


257,000,000 


0.2 


ND 


5-28: 


10 Minutes 


3.300,000 


60.000 


556.000,000 


0.3 


1.40 


6-2:A 


10 Minutes 


400.000 


20.000 


226.000,000 


0.1 


2.10 


6-2:B 


10 Minutes 


700.000 


20,000 


276.000.000 


0.1 


2.30 


6-2:D 


10 Minutes 


3.200.000 


90.000 


945,000.000 


0.3 


2.00 


6-2:E 


10 Minutes 


600.000 


50,000 


503.000,000 


0.2 


2.40 




Mean 


2.028E+07 


1.138E+05 


5.4e9E+08 


0.8 


2.04 




Std 


4.182E+07 


1.214E+05 


3.550E-fO8 


1.0 


0.35 1 



.-^ w ^. wuMiiimiy o, ceil pnenoiypes pre and post processina of slow «n««H 

Leukocyte 

Raw Buffy Coat: Pre Chamber Values 



Sample Id 


Time 


Lymphocytes 


Monocytes 


1 Granulocytes 


j 5-1 5:A 




45.63% 


22.07% 


20,85% 


I 5-15:0 




9.18% 


11.82% 


74.02% 


5-1 9:A 




14.89% 


5.97% 


76.28% 


5-28: 




39.65% 


8.33% 


47.36% 


6-2:A 




36.34% 


0.67% 


61.28% 


6-2;D 




32.88% 


0.24% 


65.38% 


6-2:E 




61,93% 


0.19% 


36.11% 




Mean 


34.36% 


3.18% 


54.47% 




Std 


16.62% 


1.20% 


19.05% II 
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Post Modified Syringe Leukocyte Cdlection Chamber: iqoq xg 





Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 




5-28: 


5 Minutes 


91.64% 


3.30% 


0.47% 




6-2:A 


5 Minutes 


64.90% 


4.18% 


26.35% 


5 


6-2:B 


5 Minutes 


85.51% 


2.27% 


10.26% 




6-2:0 


5 Minutes 


77,95% 


1.44% 


17.39% 




6-2:E 


5 Minutes 


77.96% 


4.70% 


^ ecu/ 






Mean 


79.59% 


3.18% 


12.42% 


1 n 

J. u 




Std 


8.96% 


1.20% 


8.82% 


Post Modified Syr 


inge Leukocyte Collection Chamber: looo 






Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 




5-28: 


7 Minutes 


81.82% 


13.42% 


0.98% 




6-2:A 


7 Minutes 


64.63% 


4.16% 


28.23% 


15 


6-2:B 


7 Minutes 


81.55% 


3.71% 


11.73% 




6-2:E 


7 Minutes 


57.12% 


7.73% 


13.71% 






Mean 


71.28% 


7.25% 


13.66% 






Std 


10.74% 


3.89% 


9.71% 


20 F 


^ost Modified Syringe Leukocyte Collection Chamber: 


1000 xg 






Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 




5-28: 


10 Minutes 


82.25% 


13.20% 


1.10% 




6-2:A 


10 Minutes 


66.05% 


2.46% 


29.30% 




6-2: B 


10 Minutes 


68.99% 


2.46% 


25.09% 


25 


6-2:E 


10 Minutes 


65.11% 


8.00% 


14.99% 






Mean 


70.60% 


6.53% 


17.62% 






Std 


6.88% 


4.47% 


10.86% 
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Post Modified Syringe Leukocyte Coilectlon Chamber: 750 xg 





Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 




5>28: 


5 Minutes 


94.30% 


2.17% 


0.42% 




6-2:B 


5 Minutes 


91.14% 


3.18% 


3.36% 


5 


6-2:D 


5 Minutes 


55.68% 


1.14% 


36.92% 




6.2:E 


5 Minutes 


82.58% 


2.31% 


6.12% 






Mean 


80.93% 


2.20% 


11.71% 






Std 


15.19% 


0,72% 


14.70% 


10 


Post Modified Sy 


inge Leukocyte C 


ollectlon Chamber: 750 xg 






Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocvtp^ 




6-28: 


7 Minutes 


93.00% 


3.70% 


0.35% 




6-2:A 


7 Minutes 


78.43% 


2.80% 


15.46% 




6-2:B 


7 Minutes 


78.56% 


2.33% 


14 63% 


15 


6.2:D 


7 Minutes 


66.45% 


1.50% 


27.26% 




6-2: E 


7 Minutes 


78.59% 


3.01% 


7.40% 






Mean 


79.01% 


2.67% 


13.02% 






Std 


8.42% 


0.73% 


8.98% 


20 f 


'est Modified Syringe Leukocyte Cc 


)llectlon Chamber 


750 xg 






Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 




5-28: 


10 Minutes 


78.05% 


9.04% 


1.55% 




6-2:A 


10 Minutes 


69.94% 


2.79% 


22.75% 




6-2:B 


10 Minutes 


61.68% 


4.19% 


23,19% 


25 


6-2:D 


10 Minutes 


59.86% 


1.12% 


34.50% 






Mean 


67.38% 


4.29% 


20.50% 






Std 


7.24% 


2.95% 


11.91% 


Post Modified Syrii 


ige Leukocyte Coilectlon Chamber: 


500 xg 






Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 




5-28: 


5 Minutes 


92.41% 


3.53% 


0.17% 
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Post Modified Syringe Leukocyte Coilection Chamber: 500 xg 



Sample Id 


Time 


Lymphocytes 


Monocytes 




5-28: 


7 Minutes 


94.07% 


2.50% 




6-2;A 


7 Minutes 


80.86% 


3.78% 


1 1,67% 


6-2:B 


7 Minutes 


75.48% 


2.68% 


17.80% 


B-2:D 


7 Minutes 


53.46% 


0.88% 


40 Q1<JA 


6-2:E 


7. Minutes 


73.39% 


1.73% 


7 

/ *0 1 




Mean 


75.45% 


2.31% 


1 w.DSf /o 




Std 


13.14% 


0.97% 


13.84% 


Post Modified Syr 


inge Leukocyte Collection Chamber: 500 xg 




Sample Id 


Time 


Lymphocytes 


Monocytes 


Granulocytes 


5-15:A 


10 Minutes 


33.45% 


32.06% 


28.08% 


5-15:C 


10 Minutes 


8.47% 


13.43% 


71.29% 


5-28: 


10 Minutes 


92.08% 


3.90% 


0.52% 


6-2:A 


10 Minutes 


58.90% 


2.39% 


29.86% 


6-2: B 


10 Minutes 


73.01% 


3.36% 


17.41% 


6-2:D 


10 Minutes 


51.74% 


1.01% 


33.67% 


6-2:E 


10 Minutes 


76.77% 


2.63% 


10.41% 




Mean 


57.77% 


8.40% 


27.32% 




Std 


26.21% 


10.38% 


20.99% 
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Table 3a. Summary of the cell counts pre and post processing of Optlpress* device 
buffy coat preparation with the modified syringe leukocyte collection chamber. 

Fresh Optipress* device buffy coat prepared from <4 hour old blood. 



10 



15 



20 



Sample Id 


WBC/ml 


RBC/m! 


P(t/ml 


foi 1 lOA rs- 1 uuu 

HCT 


Pre (Control) 


38,300,000 


4,880,000,000 


318,000,000 


46.5% 


500 xg 


8.80D.000 


100.000.000 


502.000,000 


0.6% 


400 xg 


6,400,000 


70,000,000 


549,000,000 


0.3% 


300 xg 


13,400.000 


90,000,000 


371,000,000 


0.5% 


II 200 xg 


23,600,000 


120,000,000 


547,000.000 


0.8% 


1 100 xg 


81,000.000 


200.000,000 


469,000,000 


1.8% 



Table 3b. Summary of the cell counts pre and post processing of Optlpress® device 
buffy coat preparation with the modified syringe leukocyte collectioJ chamber 

48 hour old Optipress* device buffy coat stored at room temperature 
10 Minute Centrrfugatlon Summary of Cell Counts w/Sysmex K-1000 



Sample Id 



Pre (Control) 



400 xg #1 



400 xg #2 



WBC/ml 



35,400.000 



37,300,000 



42,300,000 



RBC/ml 



5,000.000,000 



190.000,000 



160.000.000 



Pit/ml 



309,000,000 



509,000,000 



503,000,000 



HCT 



53.8% 



1.5% 



1.2% 



25 
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lo 



15 



Table 4. Summary of the cell counts pre and post processing of Optlpress® device 
buffy coat preparation with the modified syringe ieukocyte collection chamber. 

Fresh Optlpress* device buffy coat prepared from <4 hour old Wood 
10 Minute Centrtfugatlon Summary of Cell Counts w/Sysmex K-1000 



Sample Id 


WBC/ml 


RBC/ml 


PIt/ml 


HCT 


Pre (Control) 


28,100,000 


4.760,000,000 


275,000,000 


43.9% 


500 xg #1 
600 xg #2 


4,700,000 
6.100,000 


60,000.000 
70,000,000 


381.000.000 
447.000.000 


0.3% 
0.4% 


400 xg #1 
400 xg #2 


14,300.000 
8,700,000 


100,000,000 
80,000.000 


539,000.000 
526.000,000 


0.5% 
0.4% 


300 xg #1 
300 xg #2 


5.900,000 
12,400,000 


80,000,000 
90,000,000 


529,000.000 
541.000.000 


0.4% 
0,5% 


I 200 xg #1 

II 200 xg #2 


15,600,000 
17,600,000 


90.000.000 
90,000,000 


473,000,000 
475,000.000 


0.5% 
0.6% 



l!.".'® ^- ^"'"'""'y of celt counts pre and post processing of high speed Optipress* 
Chambe^" P«Pa««'on8 wHh the Modified Syringe Leukocyte CollecUon 

Raw Buffy Coat: Pre Chamber Values 



Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


7-7:1 




22.300.000 


6,130.000.000 


1,644.000.000 


62.3 




7.28:A 




30,200,000 


4,850,000.000 


1.506.000.000 


56.2 




7-28:B 




38.600.000 


5.250,000.000 


1,927.000.000 


57.9 




8-11 




13,500,000 


7.200.000,000 


573.000,000 


69.6 






Mean 


2.615E+07 


5.858E+09 


1.413E+09 


61.5 




Std 


9.304E+06 


9.029E-i'08 


5.079E+08 


5.18 





Sample 
Id 


Time 


WBC/ml 


RC/ml 


PLT/ml 


HCT 


mis 

Sample 


7-7:1 


7 Minutes 


10,100,000 


260,000.000 


** 


1.3 


0.75 1 
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10 



15 



20 



Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample | 


7-7:1 


10 Minute 


7,200,000 


220,000.000 


** 


1.1 


0.8 1 


Post Modified Syringe Le 


ukocyte Collectlon Chamber: 1000 xg 




Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


7-7:1 


5 Minutes 


53.600,000 


690,000,000 


** 


6.1 


0.40 


7-28:A 


5 Minutes 


41,200.000 


340,000.000 


** 


3.0 


0.56 


7-28:B 


5 Minutes 


67,400,000 


460,000,000 


** 


2.8 


0.30 




Mean 


5.407E+07 


5.033E+08 


** 


3.63 


0.45 


Std 


1.070E+07 


1.438E+08 


** 


1.04 


0.15 



Sample 

Id 


Time 


WBC/ml 


RBC/ml 


. .www yvy 

PLT/ml 


HCT 


mis 

Sam 

pie 


7-7:1 


7 Minutes 


6,700,000 


30.000.000 


467,000.000 


0.1 


0.40 


7.28:A 


7 Minutes 


30,500.000 


310,000.000 


** 


2.9 


0.81 


7-28:B 


7 Minutes 


74,400.000 


680.000,000 


** 


4.0 


0.40 


8-11: 


7 Minutes 


5.700,000 


390,000,000 


2,367,000.000 


1.8 


0.65 




Mean 


3.687E+07 


4.600E + 08 


<** 


2.90 


0.62 


Std 


2.841E + 07 


1.590E+08 


** 


0.90 


0.17 
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^ost Modified Syringe Leukocyte Collection Chamber: looo xg 



10 



15 



20 



25 



30 



Sample 
Id 


Time 


WBC/mi 


RBC/ml 


PLT/ml 


HCT 


mis 

Sam 

pie 


7-7:1 


10 Minute 


29.400,000 


330,000,000 




2.7 


0.55 


7-28:A 


10 Minute 


20.800,000 


290,000,000 




1.4 


0.85 


7-28:8 


10 Minute 


34.600,000 


620,000,000 


** 


3.2 


0.50 


8-11: 


10 Minute 


5,100,000 


300.000,000 


1,662,000,000 


2.1 


0.60 




Mean 


2.248E+07 


3.850E+08 




2.35 


0.63 


Std 


1.118E+07 


1.365E+08 


** 


0.67 


0,13 



Table 5. Summary of cell counts pre and post processing of high speed 
Chambe^" preparations with the Modified Syringe Leukocyte 



^ost Modified Syringe Leukocyte Collection Chamber 750 xg 



Optipress® 
Collection 



Sample 
id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sam 

pie 


7-28:A 


5 Minutes 


34,100,000 


290.000,000 


** 


1.7 


0.50 


7-28:B 


5 Minutes 


58.600,000 


480,000,000 


3.412.000,000 


2.4 


0,30 




Mean 


4.635E-i-07 


3.850E+08 


** 


2.05 


0.40 




Std 


1,225E+07 


9.500E+07 


** 


0.35 


0.10 


Post Modtfi 


ed syringe Leukocyte Coile 


action Chamber: 750 xg 




Sample 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sam 

pie 


7-7:1 


7 Minutes 


20,900,000 


60,000,000 


985.000,000 


0.3 


0.35 


7-28:A 


7 Minutes 


39,100,000 


310.000.000 


** 


3.1 


0.65 


7-28:8 


7 Minutes 


47,600.000 


420.000,000 


2,648.000,000 


2.2 


0.40 


8-11: 


7 Minutes 


1,800,000 


390,000,000 


2.181,000.000 


2.9 


0.57 




Mean 


2.735E+07 


2.950E+08 


** 


2.13 


0.49 




Std 


1.762E+07 


1.415E+08 


•• 


1.11 


0.12 
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Post Modified Syringe Leukocyte Collecllon Chamben 750 xg 



10 



15 



20 



25 



30 



Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sam 

pie 


7-7:1 


10 Minute 


5,900.000 


30,000.000 


615.000.000 


0.1 


0.37 


7-28:A 


10 Minute 


32,900,000 


330,000»000 


** 


3.0 


0.80 


7-28:6 


10 Minute 


34,800,000 


440,000,000 


2,778.000.000 


2.2 


0.50 


8-11: 


10 Minute 


3.000,000 


20,000,000 


278.000,000 


0.1 


0.51 




Mean 


1.915E+07 


2.050E+08 


** 


1.35 


0,55 


Std 


1.475E+07 


1.842E-f08 




1.28 


0.16 


Post Modified Syringe Leukocyte Collection Chamber: 500 xq 






Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample 


7-7:1 


7 Minutes 


4,200.000 


60,000,000 


687,000,000 


0.3 


0.35 


Post Modffie 


Kl Syringe Le 


^ukocyte Colle 


action Chamber 


: 500 xg 




Sample 
Id 


Time 


WBC/ml 


RBC/ml 


PLT/ml 


HCT 


mis 

Sample | 


7-7:1 


10 Minute 


4,900,000 


30.000,000 


770,000.000 


0.1 


0.37 


7-28:A 


10 Minute 


34,000.000 


360,000.000 




1.7 


0.90 


7-28:B 


10 Minute 


52.800,000 


5,800,000 




3.2 


0.40 




Mean 


3.057E+07 


1.319E+08 


** 


1.67 


0.56 




Std 


1.971 E+ 07 


1.616E + 08 


** 


1.27 


0.24 


Post Modifi© 


i Syringe Lei 


Jkocyte Cdle 


stion Chamber: 400 xg 






Sample 
Id 


Time 


WBC/ml 


RBC/ml 1 


PLT/ml 


HCT 


Sample 
Vol. 


7-7:1 


10 Minute 


500,000 


10,000.000 : 


229,000.000 


0.1 


0.20 1 
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30 



Table 6. Summary of phenotyping results pre and post processing of high speed 
Op ipress* device buffy coat preparations with the modified syringe leukocyte 
collection chamber. ^ 

Raw Buffy Coat: Pre Chamber Values Phenotype of cells expressed % MAb + per HLe 









Sample 
ID 


Time 


CD3 


CD4 


Lymphocyte 
CDS 


CD16 


Cr3 


CDig 


7-7:1 




41.10% 


26.61% 


17.33% 


6.34% 




5.66% 


7-28:A 




32.01% 


19.46% 


19.07% 




14.16% 


6.78% 


7>28:B 




36.00% 


22.65% 


11.61% 




6.82% 


8.40% 


8:11 




28.77% 


17.97% 


14.87% 




23.82% 


4.07% 




Mean 


34.47% 


21.67% 


15.72% 


6.34% 


11.20% 


6.23% 




Std 


4.61% 


3.31% 


2.80% 


NA 1 


6.84% 


1.58% 



Raw Buffy Coat: Pre Chamber Values Phenotype of cells expressed % MAb + per HLe 



Sample ID 


Time 


Monocytes 
GDI 4 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7.7:1 




7.37% 


35.29% 




7-28:A 




10.25% 




41.01% 


7-28:8 




17.43% 




48.16% 


8-11 




8.77% 




26.55% 




Mean 


10.96% 


35.29% 


38.57% 


Std 


3.87% 


NA 


16.43% 



Post Modified Syringe Collection 



Phenotype of cells expressed % MAb + 



Sample 
ID 


Time 


CDS 


CD4 


Lympho- 
cytes 
CDS 


CD16 


Cf3 


CD19 


1 7-7:1 


7 Minutes 


52.78% 


34.69% 


23.09% 


11.66% 




10.79% 1 
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Post Modified Syringe Collection 



Phenotype of cells expressed % MAb 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD1G 


Granulocytes 
Cr3 


1 7-7:1 


7 Minutes 


10.89% 


6.92% 





Post Modified Syringe Collection 
Chamber: 1500 xg 



Phenotype of cells expressed % MAb + 
per HLe + ceils 



Sample 
ID 


Time 


CD3 


CD4 


Lympho- 
cytes 
CD8 


CD16 


Cr3 


CD19 


1 7-7:1 


10 Minutes 


39.74% 


27.22% 


18.12% 


8.09% 




7.29% 1 











Post Modified Syringe Collection 
Chamber: 1500 xg 



Phenotype of cells expressed % MAb 



15 


Sample ID 


Time 


Monocytes 
GDI 4 


Granulocytes 
GDIS 


Granulocytes 
Gf3 




7-7:1 


10 Minutes 


8.33% 


30.14 





Post Modified Syringe Collection 



Phenotype of cells expressed % MAb + 



Sample 
ID 


Time 


CD3 


CD4 


Lympho- 
cytes 
CDS 


CD16 


Cr3 


CD19 


7-7:1 


5 Min, 


51.99% 


32.65% 


22.90% 


12.07% 




10.03% 


7-28:8 


5 Min. 


31.34% 


18.65% 


9.84% 




12.73% 


15.54% 


7-28:A 


5 Min. 


LS 


21.52% 


22.00% 




12.07% 


17.20% 




Mean 


41.67% 


24.27% 


18.25% 


12.07% 


12.40% 


14.26% 1 


Std 


10.33% 


6.04% 


13.37% 


NA 


6.65% 


3.06% 1 
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Post Modffied Syringe Collection 
Chamber: 1000 xg 



Phenotype of cells expressed % MAb + 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cf3 


7-7:1 


5 Minutes 


11.83% 


13.19% 




7-28:B 


5 Minutes 


LS 




5.88% 


7.28:A 


5 Minutes 


14.51% 




16.72% 




Mean 


13.17% 


13.19% 


11.30% 


Std 


1,34% 


NA 


5,42% 



Post Modified Syringe Collection 



Phenotype of cells expressed % MAb + 



Sample 
ID 


Time 


CD3 


CD4 


Lympho- 
cytes 
CDS 


CD16 


Cr3 


CD19 


7-7:1 


7Mln. 


44.39% 


25.23% 


18.47% 


12.47% 




10.86% 


7-28:B 


.7 Mia 


26.27% 


16.26% 


18.24% 




22.47% 


24.77% 


7-28:A 


7Mln. 


36.92% 


21.61% 


12.23% 




17.71% 


16.68% 


8-11 


7 MIn. 


29.37% 


18.93% 


22.09% 




29.40% 


5.95% 




Mean 


34.24% 


20.51% 


17.76% 


12.47% 


23,19% 


14.57% 


Std 


7.03% 


3.32% 


3.54% 


NA 


4,80% 


7.01% 



Post Modified Syringe Collection 
Chamber: 1000 xg 



Phenotype of cells expressed % MAb + 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7-7:1 


7 Minutes 


24.73% 


4.89% 




7-28:8 


7 Minutes 


20.40% 




17.19% 


7-28:A 


7 Minutes 


27.27% 




31.27% 


8-11 


7 Minutes 


11.00% 




29.12% 




Mean 


20.85% 


4.89% 


26.86% 


Std 


6.19% 


NA 


6.19% 
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Post Modified Syringe Collection 
Chamber: 1000 xg 



Phenotype of cells expressed % MAb + 





Sample 
ID 


Time 


CDS 


CD4 


Lympho- 
cytes 
CDS 


CD16 


Cr3 


CD19 


5 


7-7:1 


10 MIn 


7.58% 


25.23% 


19.43% 


17.35% 




21.07% 




7.28:A 


lOMin 


11.53% 


8.20% 


13.98% 




22.34% 


45.79% 




7-28:B 


10 MIn 


24.22% 


21.58% 


12.55% 




7.31% 


22.19% 




8-11 


10 MIn 


28.14% 


19.82% 


22.34% 




31.25% 


10.34% 






Mean 


17.87% 


18.71% 


17.08% 


17.35% 


20.30% 


24.85% 


10 




Std 


8.54% 


5.37% 


3.98% 


NA 


9.88% 


12,95% 



Post Modified Syringe Collection 
Chamber: 1000 xg 



Phenotype of cells expressed % MAb 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7-7:1 


10 Minutes 


7.07% 


6.63% 




7-28:A 


10 Minutes 


4.02% 




8.57% 


7-28:B 


10 Minutes 


28.69% 




23.10% 


8-11 


10 Minutes 


12.45% 




26.13% 




Mean 


13.06% 


6,63% 


19.27% 


Std 


9.52% 


NA 


7.66% 



Post Modified Syringe Collection 
Chamber: 750 xg 



Phenotype of cells expressed % MAb + 



Sample 
ID 


Time 


CD3 


CD4 


Lympho- 
cytes 
CDS 


CD16 


Cr3 


CD19 


7-28:A 


5 Mia 


31.32% 


20.42% 


20.16% 




22.59% 


28.08% 


7-28:B 


5 Min: 


22.37% 


15.15% 


9,34% 




13.43% 


12.29% 




Mean 


26.85% 


17.79% 


14.75% 


0.00% 


18,01% 


20.19% 


Std 


4.48% 


2.64% 


5.41% 


NA 


4.58% 


7.90% 
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Post Moditted Syringe Collection 



Phenotype of cells expressed % MAb + 



Sample 10 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7.28:A 


5 Minutes 


15.18% 




1.11% 


7-28:B 


5 Minutes 


38.33% 




9.20% 




Mean 


26.76% 


0.00% 


5.16% 


Std 


11.58% 


NA 


4.05% 



Post Modified Syringe Collection 



Phenotype of cells expressed % MAb 



Sample 
ID 


Time 


CDS 


CD4 


Lympho- 
cytes 
CD8 


CD16 


Cr3 


GDI 9 


7-7:1 


7 Mln. 


51.86% 


25.80% 


23.08% 


LS 




10.33% 


7-28:A 


7 Mln. 


25.42% 


14.62% 


15.19% 




20.64% 


LS 


7-28:B 


7 Min. 


24.71% 


14.00% 


9.60% 




16.82% 


18.76% 


8-11 


7 Mln. 


24.77% 


14.48% 


21.18% 




39.78% 


11.15% 




Mean 


31.69% 


17.23% 


17,26% 




25.75% 


13.41% 


Std 


11.65% 


4.96% 


5.30% 


NA 


10.04% 


3.80% 



Post Modified Syringe Collection 



Phenotype of cells expressed % MAb + 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7-7:1 


7 Minutes 


21.10% 


LS 




7-28:6 


7 Minutes 


10.22% 




5.29% 


7-28:A 


7 Minutes 


36.47% 




6.70% 


8-11 


7 Minutes 


13.44% 




10,44% 




Mean 


20.31% 




7,48% 


Std 


10.13% 


NA 


2.17% 
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Post Modified Syringe Collection 
Chamber: 750 xg 



Phenotype of cells expressed % MAb + 



Sample 
ID 


Time 


CD3 


CD4 


Lympho- 
cytes 

CD8 


CD16 


Cr3 


CD19 


7-7:1 


lOMIn 


60.07% 


26.74% 


22.64% 


14.67% 




13.31% 


7-28:A 


lOMin 


26^1% 


6.22% 


16.48% 




11.60% 


10.12% 


7-28:6 


10 Min 


23.06% 


14.42% 


7.17% 




22.44% 


52.87% 


8-11 


10 Min 


20.85% 


15^6% 


25.60% 




42.16% 


11.52% 




Mean 


30.05% 


15.66% 


17.97% 


14.67% 


25.40% 


21.96% 


Std 


11.72% 


7.31% 


7.05% 


NA 


12.65% 


17.88% 



Post Modified Syringe Collection 
Chamber 750 xg 



Phenotype of cells expressed % MAb + 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7-7:1 


10 Minutes 


19.05% 


4,48% 




7.28:A 


10 Minutes 


9.19% 




37.16% 


7-28:B 


10 Minutes 


7.32% 




3.75% 


8-11 


10 Minutes 


23.06% 




8.60% 




Mean 


14.66% 


4.48% 


16.50% 


Std 


6.59% 


NA 


14.74% 



Post Modified Syringe Collection 
Chamber: 500 xg 



Phenotype of cells expressed % MAb + 



25 


Sample 
ID 


Time 


CDS 


CD4 


Lympho- 
cytes 
CD8 


CD16 


Cr3 


CD19 




1 7-7:1 


7 Min. 


LS 


23.35% 


20.84% 


LS 




LS 



Post Modified Syringe Collection Phenotype of cells expressed % MAb + 
Chamhar Rnn vn ^r.^ ui « , 



Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


7-7:1 


7 Minutes 


15.05% 


LS 





wo 95/15681 



PCT/US94/01664 



- 60 - 



10 



15 



20 



25 



30 



Post Modified Syringe Collection Phenotype of cells expressed % MAb + 

Chamber: finn vn ui - . n. 



Sample 
ID 


Time 


CD3 


CD4 


Lympho- 
cytes 
CD8 


CD16 


Cr3 


CDig 


7-7:1 


10 MIn 


38.17% 


22.88% 


18.66% 


9.85% 




9.02% 


7.28:A 


lOMIn 


29.98% 


16.53% 


19.07% 




19.05% 


13.65% 


7-28:6 


10 Min 


25.02% 


13.74% 


12.81% 




11.94% 


11.87% 




Mean 


31.06% 


17.72% 


16.85% 


9.85% 


16.50% 


11.51% 


Std 


5.42% 


3.82% 


2.86% 


NA 


3.56% 


1.91% 



Post Modified Syringe Collection 



Phenotype of cells expressed % MAb 



1 Sample ID 


Time 


Monocytes 
CD14 


Granulocytes 
CD16 


Granulocytes 
Cr3 


1 7-7:1 


10 Minutes 


25.93% 


13.54% 




1 7.28:A 


10 Minutes 


12.63% 




14.06% 


7-28:B 


10 Minutes 


36.28% 




10.30% 




Mean 


24.95% 


13.54% 


12.18% 


Std 


9.68% 


NA 


1.88% 



Figure li illustrates schematically another 
embodiment of the present invention that can be used for 
purposes of validating virus depletion/inactivation 
processes. The method consists of adding virus (e.g., 
HIV) to a blood component and then treating the blood 
with a viral inactivation/removal process. of course, 
naturally infected blood can be used if desired. 

Next, virus host cells are added to the blood (e.g., 
H9 cells for HIV or Vero cells for VSV) . The cells are 
allowed to incubate in the whole volume of the blood 
component. During this incubation step, that will last 
from 1 to 18 hours, infectious virus present in the blood 
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component attach to and penetrate the host cells to 
initiate the infection process. 

In a further step, pursuant to the present 
invention, the virus host cells are harvested and 
separated from the blood cells by use of a leukocyte 
filter. The filter removes cell lines used for viral 
infectivity studies. Additionally, the filter will 
remove and separate the leukocytes from platelets and red 
cells. 

The filter is then washed with tissue culture media", 
such as 10% Fetal Calf Serum in RPMI 164 0 media, as 
required to support the viral host cells. The filter is 
then incubated at 37°C for 6-120 hours to allow a virus 
to continue propagating in the host cells contained in 
15 the filter. 

At the end of the incubation period, an effluent is 
prepared from the filter (with or without lysing the host 
cells) to be used as the test material. The effluent is 
prepared by flushing the filter with a lysis buffer such 
as 1% Triton X-100 (Sigma Chemical Co.); lOmM Tris-HCL, 
PH 7.0; ImM EDTA or a hypotonic solution that lysis the 
leukocytes but does not inactivate the virus. 

The test material is then either tested for 
infectious virus using conventional tissue culture 
25 infectivity assays (e.g., plaque-forming units) or for 

viral nucleic acid markers (e.g., HIV-DNA sequences using 
PGR) or viral antigens (e.g., HIV p24 antigen). 

It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the 
art. Such changes and modifications can be made without 
departing from the spirit and scope of the present 
invention and without diminishing its attendant 
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advantages. It is therefore intended that such changes 
and modifications be covered by the appended claims. 
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15 



WE CIATM; 

1. A method for creating a leukocyte rich sample 
from a mixed population of blood cells comprising the 
steps of: 

separating, in a container, an amount of blood into 
layers that include a buffy coat layer having a mixed 
population of blood cells including plasma and red blood 
cells; 

further centrifuging the buffy coat layer into at 
least a plasma containing layer, a leukocyte containing 
layer, and a red blood cell containing layer; and 

separating the leukocyte containing layer from the 
other layers. 

2. A method for testing a blood unit for viral 
contamination without rendering at least a platelet rich 
plasma layer and a red blood cell rich layer of the blood 
unit unusable for therapeutic applications comprising the 
steps of: 

separating an amount of blood using at least, in 
20 part, a centrifugation process, into a platelet rich 

plasma layer, a red blood cell rich layer, and a buffy 
layer that includes a mixed population of blood cells 
including plasma and red blood cells; 

further centrifuging the buffy coat layer into at 
least a plasma containing layer, a leukocyte rich layer, 
and a red blood cell containing layer; 

separating the leukocyte rich layer from other 
layers; 

assaying the leukocyte rich layer to determine viral 
3 0 contamination; and 

if the assay determines no viral contamination is 
present in the leukocyte rich layer using at least one 



25 
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of the platelet rich plasma layers or red blood cell rich 
layer for therapeutic applications. 

3. A method for testing a blood unit for viral 
contamination without rendering at least either 
5 platelet rich plasma layer or a red blood cell rich layer 

of the blood unit unusable comprising the steps of: 

separating an amount of blood into layers that 
include a buffy coat layer that includes a mixed 
population of blood cells including plasma and red blood 
10 cells; 

providing a syringe having a cannula coupled to an 
opening for receiving a fluid, a chamber, and a plunger 
received within the chambers- 
piercing a container including the buffy coat layer 
with the cannula and causing the buffy coat layer to 
enter the chamber; 

securing means for preventing axial movement of the 
plunger into the chamber around at least a portion of the 
plunger; 

centrifuging the syringe to separate the buffy coat 
layer into at least a plasma containing layer, a 
leukocyte containing layer, and a red blood cell 
containing layer; and 

separating the leukocyte rich layer from the other 
25 layers in the chamber. 

4. The method of Claims 1, 2, or 3 wherein the 
leukocyte containing layer includes less than or equal 
to 5 X 10® red blood cells. 

5. The method of Claims l, 2, or 3 wherein the 
leukocyte containing layer includes less than or equal 
to 5 X 10^ platelets. 
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6. The method of Claims 1, 2, or 3 wherein the 
buffy layer is exposed to a centrifugational force of at 
least 300 xg. 

7. The method of Claims 1, 2, or 3 wherein the 
buffy layer is exposed to a centrifugational force of 750 
xg. 

8. The method of Claims 1, 2, or 3 wherein the 
buffy layer is centrifuged for approximately 5 to about 
10 minutes, 

9. The method of Claims 1, 2, or 3 wherein the 
step of separating the amount of blood into layers 
includes a centrifugation step. 

10. The method of Claims 1 or 2 including the 
further steps of: 

providing a chamber having an opening for receiving 

a fluids- 
causing the buffy layer separated from the amount 

of blood to enter the chamber; and 

centrifuging the chamber to separate the buffy coat 

layer into the at least plasma containing layer, 

leukocyte containing layer, and the red blood cell 

containing layer. 

11. The method of Claims 1, 2, or 3 wherein the 
step of separating the amount of blood includes spinning 
a container containing the amount of blood at a speed of 
at least 3500 rpm. 

12. The method of Claims 1, 2, or 3 wherein the 
buffy coat layer is centrifuged no longer than 24 hours 
after being collected from a donor. 

13. The method of Claims 1, 2, or 3 wherein the 
buffy coat layer is centrifuged no longer than 4 hours 
after being collected from a donor. 
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14. The method of Claims 2 or 3 including the step 
of using a diagnostic assay including nucleic acid 
amplification to test the blood unit. 

15. The method of Claims 2 or 3 including the step 
of using a viral antigen captured assay to test the blood 
unit. 

16. The method of Claims 1, 2 , or 3 wherein the 
step of separating the amount of blood includes spinning 
a container containing the amount of blood at a speed of 
less than or equal to 3000 rpm. 

17. The method of Claim 3 wherein the means for 
preventing axial movement is a sleeve that is so 
constructed and arranged to be removably coupled over at 
least portions of the plunger. 

18. The method of Claim 3 including the step of 
separating the leukocyte rich layer by expressing the 
layer into a tube. 

19. A system for obtaining a leukocyte rich layer 
comprising: 

a body defining a chamber having a first opening and 
a second opening, a plunger received in the second 
opening for axial movement into and out of the chamber; 
and 

a removable sleeve coupled around the plunger to 
prevent axial movement of the plunger into the chamber. 

20. The system of Claim 19 wherein the sleeve has 
a substantially tubular shape and includes an axial slit. 
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FIG. 1 
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FIG. 2 
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